— 
Autodesk’ 


Maya 2014 


ESSENTIALS 


AUTODESK’ MAYA’ 2014 


AUTODESK’ MAYA’ 2014 


Paul Naas 


Q\ AUTODESK. ExsyBex 
offa res eee 


Jenn Editor Mara Bul 
Docipeent tta Kn Beso 

— Elio fn McFarland. 

Production Elita: Christin Conor 

(Copy Eto Tay Tee 

‘teria ager Pete Gaughan 

Producton Manager Tan te. 

‘Vee Presdat apd cave eo Publisher ican Sadey 
Ves President and Publisher Nel Bde 

‘Bock Designer Hagpestance Type-O am 
‘emptor: Cty Exe, Happenstance Type-0-ama 
Prodr Ded ul, Verl One ev York. 

— 

— Coordinator Cover uterine Cocker 

Cover Designer: Ryan Saeed 

‘Gover image Pal Ns 


‘Copyright ©2015 by John Wiley & Sans, nc, Indianapolis, diana 
Pukished samitantonaty m Canada 

SBN: 97-18 744-7 (ebk) 

{sate ores. bk) 

BR OBL A078 Mk] 


No put of this pbicaton ay be reper trl in. aeeea tm transite na loren or by any 
‘bean cetron mecha hoc rand canine there under Sens 
JT or 6 fhe oT Usted Staten Copyright et wit be e pir wn pemilonal e Publi, or 
dathorten üvoogh panel lhe apricots te Capri Clearance Cen 22 Rosemont 
Drive Danvers, MA 01923, (078) 730-340, a (078) 646960 Reque to e be pemidon dad 
‘Miresedts th ermine Dearne, aka Wiley Sea ny 11 Rr Set Haken UU, 0) 7 
"n os (201) 748-6008, ar onle at het: / mw Ley. comes permies tona. 


Limit of Layer of Waray The publi a the athr make no representations or warranties vith 
‘pects the curncy or cmletenns the Cafe wrk and eil accel warratin cud 
‘nga lation waranes fine ra partida pupae Hower aye crea cr extended by 
esce proba tea The uice nd Seles contained bee may Rl ese ar very ttn. 
‘Ther sl ith the understanding th the pabliber e ot eged rendere, cout, rh 
Prin savcesIpredessonalasatance sequel the services la rampe prleidon prn tldbe. 
— Mle the pubes oo the eth db al or damages adn hr The fact Uat an organiza” 
‘Sor Wet is elered to an tis work as a ciation andor a patentia eures o rthroraton doc can 
{ha hatha be pbs odes the ero the organization or Website maay pride oe recommenda 
‘ons ue Ptr, rear sou be var hl neat Websites tela hs werk ay ave changed or 
‘appeared twee on ho vas wm ad ve i rad. 


—————— 
(Caster Cre Dertman nthe US (7) T0 ede he Sa D] Sr SN orla T) ST2- A 


ary al Congress Control Number 2013855676 


— the Sybe logo are trademarks or registered trademarks o Wiley 
Sic bc anbraten ha ated Sate sp oer sores end me obe id hol wien prm 
kn 
Het ter Job Wiley & Sn, I a not associated wi any produci or vendor mentione in hod. 


m 


Dear Reader, 


‘Thank you for choosing Autodesk Maya 2014 Essentials. This book is part of a 
family of premium-quality Sybex books, all of which are written by outstanding 
authors who combine practical experience with a gift for teaching. 

Sybex was founded in 1976. More than 30 years later, we're still committed to 
producing consistently exceptional books. With each of our titles, we're working 
hard to set a new standard for the industry. From the paper we print on, to the 
authors we work with, our goal is to bring you the best books available. 

1 hope you see all that reflected in these pages. I'd be very interested to hear 
your comments and get your feedback on how we're doing. Feel free to let me 
know what you think about this ar any other Sybex book by sending me an 
email at neddegwi Ley. con. If you think you've found a technical error in this 
book, please visit http: /sybex. custhelp.cos. Customer feedback is critical to 
our efforts at Sybex. 





LM 


Vice President and Publisher 
Sybex, an Imprint of Wiley 


To everyone I've worked with, Ive learned from, and has 


encouraged me over the years, thanks for your support. I do 
what I loue every day thanks to you. 


And to my students, who keep me on my toes and teach 
me things every day without ever realizing it. 
Now go do your homework! 
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INTRODUCTION 


Welcome to Autodesk® Maya® 2014 Essentials. Autodesk Mayatb sot- 
ware is one of many 3D computer graphics (CG) packages available on the mar- 
ket, and although it has many unique features, it shares one trait with every 
other package out there: it’s very powerful and very complex. The goal ofthis 
book is to walk you through some ofthe features of the software and familiarize 
you with the tools Maya provides and how to use them. 

Although nearly every chapter in this hook provides a tutorial that covers a 
particular facet of the software, the goal is not to show you how to do one single 
procedure. In every case, the intent is to provide you with background and con- 
text for the steps you're performing, so that you develop an understanding of 
the procedure and its place within the overall CG workflow and can apply that 
knowledge to all your future projects. In many cases, the tutorials provided 
take you step by step through an entire process, ending with a specific result In 
other chapters, while there are still step-by-step instructions provided, t would 
be impossible to take you through the entire procedure. In these cases the 
information presented is more conceptual and explains the "why" of what youre 
doing, rather than the "what." 

With that end in mind, the tutorials in this book are designed to be com- 
prehensive but as simple as possible to complete. Many books on CG provide 
tutorials that are too complex, frustrating readers and leaving them with more 
questions than answers, The results of the tutorials in this book may look 
simple, but the process of completing them will give you a solid foundation in 
creating CG imagery. 

That said, you will probably make some mistakes along the way. That's simply 
part of the learning process If it happens, just try again. After all, you don't learn 
to drive a car by hopping on the freeway or entering the Daytona 500—you start 
out ina parking lot where there is ots of oom for error. I tell my students that 
if they have to redo a procedure, theyll find that the second time around i'l go. 
faster and the results will be better—and that has always been the case. 


Who Should Read This Book 


Anyone who wants to learn how to use Maya should start learning with this 
book. The exercises are organized like a production would be, moving from 
preproduction tasks (modeling, rigging) through production (animation), 





and finally postproduction (lighting, rendering, compositing). In addition to RENI 
mimicking the structure of a game or fim production, the exercises here are 

designed to expose you to the process of creating CG while being as easy to com- Migne, 
plete as possible. Many books try to cram too much into ther tutorials, confus- eye 
ing and frustrating readers inthe proces. The goal of ufodesk® Maya® 2014 exeintaigte 


Essentials is to give you a solid foundation in the software so you can explore __ Aedes Cerifiation 
areas that most interest you in further — 
the areas that most interest you in further detail. — 
—— 
What You Will Learn for information 


‘This book covers the fundamentals of working in CG with Maya. It's only a 
starting point, though. As with any artistic pursuit, CG is a lifelong process of 
learning. With what you learn in this book forming a solid foundation, you can 
continue exploring all the complex, interesting facets of creating CG imagery. 
‘And I promise you that by the end of this book, you'll never watch a CC ani- 
mated flm or an effects-Iaden summer blockbuster the same way again. 


What You Need 


As with any CG software, Maya requires a significant amount of computing 
power to run smoothly and efficiently. A good rule of thumb for Maya (or any 
3D software) isto run it on a computer with the fastest processor, the most 
RAM, and the best video card you can get your hands on. At a minimum, 
you need 4 CB of RAM, 10 GB of hard drive space, and a qualified hardware- 
accelerated OpenGL graphics card. Maya runs on Windows, Mac, and Linux 
systems. For details on system specifications and qualified graphics cards, go 
to http: //mm. autodesk. com/praducts /autodesk-naya/overview and click 
on the System Requirements link. 
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visualize, and simulate Ideas. Connect with other learners to stay current with 
“the latest industry trends and get the most out of your designs, Get started today 
atw. autodesk .con/joinedu. 








What Is Covered in This Book 


As mentioned earlier, the bulk ofthis book is organized like a production, with the 
chapters proceeding through the process of creating and animating a character sim- 
ilar to how that process would take place when developing a game or film project. 
Chapter 1: Understanding the Maya Interface This chapter is a quick and 
thorough introduction to the interface elements you'll work with throughout 
the rest of the book. It also serves as a great reference as you progress through 
the exercises that follow. 


Chapter 2: Creating Your First Animation This chapter provides a fun way 
to get started exploring Maya. When you're finished, you'l have a short anima- 
tion ofa bouncing ball that uses several Maya tools, as well as a number of prin- 





Chapter 3: Modeling with Polygons, Part1 This chapter starts your travels 
through a production flow by having you rough out the overall shape of a char- 
acter. You'll block in the basic shapes and begin the modeling process. 


Chapter 4: Modeling with Polygons, Part2 Building on what you did in the. 
previous chapter, in this chapter you'll add details and continue the modeling. 
process, getting the majority of the character built 


Chapter 5: Modeling with Polygons, Part 3 Here you'll put the finishing 
touches on your character, perform some cleanup tasks, and prepare the model 
for riggin 


Chapter 6: Surfacing Your Character Laying out the UVs of your character 
is a critical step in the production process that lets you use texture maps for 
color and detail. This chapter shows you how to lay out UV maps and create tex- 
tures and surface shaders. 





Chapter 7: Getting Bent Out of Shape: Blend Shapes Facial expressions are 
at the heart of every good piece of character animation. In this chapter, you'll 
create deformers that allow you to create facial expressions on your character. 


Chapter 8: Dem Bones: Setting Up Your Joint System Character models 
require joint systems that allow you to pose the model. This chapter walks you. 
through the process of building a skeleton that will create the overall body 
deformations necessary to animate your character. 





Chapter 9: Weighting Your Joints This chapter describes and demonstrates 
the process of joint weighting, which is critical to creating smooth, pleasing 
deformations when your character's skeleton is manipulated. 


Chapter 10: Rigging Your Character Every food rig has controls that make 
it faster and easier to animate. In this chapter, you'll set up control structures 
that allow you to animate your character quickly and easily. 


Chapter 11: Setting the Scene: Creating an Environment A character 
needs a space in which to perform, This chapter takes you through the process 
of creating a set and making some simple props and set dressing, and gives you 
a little more practice creating shaders and applying them to geometry. 


Chapter 12: Making It Move: Animating Your Character This chapter 
takes you step by step through animating your character performing a simple 
action. You pose your character, set keyframes, and make adjustments that 
bring your character to ife 


Chapter 13: Let There Be Light: Lighting Your Shot Good lighting can 
completely change the mood and meaning ofa scene. This chapter describes the 
three-point lighting system and takes you through the process of setting one up 
in your scene. 

Chapter 14: Rendering and Compositing Your Scene Afterall your work, 
you're going to want to show your shot to family and friends. This chapter walks 
you through generating final output from your scene and compiling it into a 
QuickTime movie. 











Appendix A: Autodesk Maya 2014 Certification This appendix contains the. 
objectives to the Autodesk Maya 2014 Certified Professional Exam and a table that. 
lists the topic, exam objective, and chapter where the information can be found. 





The Essentials Series 
‘The Essentials series from Sybex provides outstanding instructions for readers 
‘who are just beginning to develop their professional skills. Every Essentials book 
includes these features: 
> Skil-based instruction with chapters organized around projects, 
rather than abstract concepts or subjects. 
> Suggestions for additional exercises atthe end of each chapter, where 
you can practice and extend your skills. 
> Digital files (via download) so you can work through the project tuto- 
tials yourself. Please check the book's web page at ww. sybex. con/ 
— als for these companion downloads. 








You can contact the author through Wiley or on Facebook at www. facebook. con/ 
Nayatssentials. I hope you have fun with the material that follows. 


CHAPTER 1 


Understanding the 
Maya Interface 


Before you start creating in the Autodesk® Maya program, it's a good 
idea to familiarize yourself with the application's interface and the tools 
you'll need to use frequently. The Maya interface can be intimidating and 
confusing, but you can start by getting to know a few of the windows and 
tools, and then learn the rest as necessary. This chapter presents what you 
need to know to get started. 


> Exploring interface elements 


> Moving views and manipulating objects 


Using windows and menus 


Setting preferences 


Getting help. 








Exploring Interface Elements 


WETS 0 rst glance, understanding Maya's interface can seem to bea daunting task. 
(Gee Figure 11) 





FIGURE 1.1 TheMaya interface 


Fortunately, you don't need to know what all those buttons and icons do- 
right now. In fact, you can spend years working in Maya and never touch some 
of those buttons, depending on the kind of work you do. That said, you'll use 
several of these buttons, windows, and menus frequently and so you should be 
familiar with them. 

One of the best ways to become familiar with the common tools in Maya is to 
take a look at some of the extensive Help files Maya has available specifically 
the 1-Minute Startup Movies. Choose Help > 1-Minute Startup Movies, and 
view the first five movies. We'll get into the topics covered by movies 6 and 7 
later. Go ahead, watch the movies; I'l wait 

Back already? Great—now you have alittle information about some of the com- 
‘mon tools, menus, and commands in Maya. Let's explore them in abit more detail. 


Views 


When you start a new Maya scene, the Perspective view opens by default. In 3D, 
it's often important to see your scene from more than one view, and i's easy to 
do that in Maya. Figure 1.2 shows the default Maya window. 





FIGURE 1.2. Default Maya window 


‘To see multiple views, place your cursor in the Perspective view and tap the 
spacehar. The single-view window hecomes a four-view window with Front, Side, 
and Top views in addition to the Perspective view you started with. To return to 
a single view, place your cursor in the view you want to be displayed full-screen 
and tap the spacebar again. Any ofthe four views can be displayed full-screen, as 
‘well as several other types of views we'll discuss later. 


Time Slider 


At the bottom of the screen below the view window is the Time Slider, shown 
in Figure 1.3. The Time Slider shows the range of frames that are currently 
active in the scene, the location of the playback head, and the frames that 
have keyframes set on them for any selected object. (Keyframes are frames on. 
Which you specify actions, such as movement or rotation, for specific objects. 
Keyframes are discussed in detail in Chapter 12, "Making It Move: Animating 
Your Character?) 


[o Toni Sider 








FIGURE 1.3 Timeslide 


Try moving the playback head around, You can either click a frame to move 
the playback head to that position, or click and drag the head to move it. 








Range Slider 


Below the Time Slider is the Range Slider. The Range Slider shows the total 
‘number of frames currently in the scene, and the portion of those frames that 
are currently active. To the left of the Range Slider are two windows contain- 
ing information about the first frame ofthe scene and the first frame of the 
currently active frame range. To the right of the Range Slider are two windows 
containing information about the last frame of the currently active frame range 
and the last frame of the scene. Figure 1.4 shows the Range Slider and the 
frame windows. 
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FIGURE 1.6 Rangestider 


‘Try changing the length of the active range. One way is to click the square 
button on the right side of the Range Slider and drag left or right. 


Toolbox Window 


On the left side ofthe screen isthe Toolbax window, shown in Figure 1.5. The 
Toolbox contains buttons for many of the commonly used tools in Maya, as well 
asa space that contains the most recently used tool. 


FIGURE 1.5 
Toolbox window 





Shelves 


Above the view window is a nifty little group of icons called a shelf Maya comes 
with several default shelves, such as polygonal modeling, animation, and ren- 
dering shelves. What's really handy, though, is that you can create your own 
custom shelves and populate them with the tools you use most frequently. The 
default shelves and any custom shelves you create are accessible via the tab 

on the left side of the shelf or by the tabs that are just above the shelf icons. 
Figure 1.6 shows a shelf and the tabs. 


FIGURE 1.6 Shelf 


Mo: 





ig Views and Manipulating Objects 


Within the Maya 3D space, you can move your position, manipulate an object, or. 
both. The first descriptions in the following list are of the view tools, followed by 
the tools that enable you to move, rotate, and scale objects: 

Tumble Tumbling the view enables you to rotate around objects in the scene, 
‘The Tumble tool works only in Perspective views. The keyboard combination for 
tumbling is Option/Alt + left mouse button (LMB). Figure 1.7 shows this key- 
board/mouse combination. 


T 


FIGURE 1.7 Tumbleteyboardimouse 
tion 





Pan Panning the view enables you to move side to side and up and down. 
within a view. The keyboard combination for panning is Option/Alt + middle 








mouse button (MMB). In most cases, the MMB is your mouse's scroll wheel. 
Figure 18 shows this keyboard/mouse combination. 


T 


FIGURE 1.8 Pankepboardinouse 
combination 


Zoom Zooming the view enables you to move closer to or farther away from 
objects in the scene. The keyboard combination for zooming is Option/Alt + 
right mouse button (RMB). Figure 1.9 shows this keyboard/mouse combination. 


T 


FIGURE 1.9 Zoombeyboardimeuse 
combination 


Other Zooming Options Maya also has a couple of keyboard commands that 
zoom in on objects in the scene: 
> Press the a key to zoom in to show every visible object in the scene. 
> Press the fkey to z00m in to show every selected object in the scene, 
1 nothing is selected, the f key behaves like the a key. 


The ViewCube Another way to navigate within a view window is with the 
ViewCube, shown in Figure 1.10, You can manipulate the view by clicking and 
dragging the cube, by clicking a cube face or edge, or by clicking the Home icon 











above and to the lft of the cube, which returns you to the standard view for 
that window. Try manipulating the view with the ViewCube. 


r3 


FIGURE 1.10 
ViewCube 


‘Move Tool The Move tool can be accessed by clicking its button in the 
‘Toolbox (shown in Figure 1.12) or by pressing w on your keyboard. This tool 
enables you to move an object anywhere in the scene. Clicking and dra 
of the colored handles constrains the motion to that one axis, whereas click- 
ing and dragging the center where the three handles meet allows you to move 
along more than one axis. Create a polygon sphere by clicking Create > Polygon 
Primitives > Sphere and then dragging in the view (ia sphere didn't automati- 
cally appear) Select the Move tool, and move your sphere around. 
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FIGURE 1.11 
Move, Rotate, and Scale tools 





Rotate Tool The Rotate tool, shown in Figure 1.11, can be selected by clicking 
its button in the Toolbox window or by pressing e. The red, green, and blue han- 
dles surrounding the object constrain the rotation to one axis, and the larger 
circle outside of them rotates the object parallel to the view plane. Try rotating 
your sphere around one or more axes. The small circle inside the red, green, and 
blue circles is used for fee rotation on all three axes. 


Scale Tool The Scale tool enables you to change the size of your object. To 
access the tool, you can click the button, shown in Figure 1.11, or press r. The 
object's handles look similar to the Move handles, bt the Scale handles have 
cubes on their ends. As with the Move tool, dragging a single handle constrains 
the scaling to that axis, whereas dragging the center where the three handles 
meet scales n all three axes atthe same time. Try scaling your sphere, both on 
a single axis and as a whole object. 





Enlarging or Reducing the Manipulator Handles Sometimes the manipula- 
tor handles for Move, Rotate, and Scale are either too long or too short to work. 
with, Adjusting their length is easy. With one of the tools active, press the Plus 
key (+) to lengthen (or, in the case of Rotate, enlarge) the handles, or press the 
Minus key () to shorten (or shrink) the handles. Select your sphere, and prac- 
tice lengthening and shortening the manipulator handles. 





Using Maya Windows and Menus 


‘There are several windows and menus in Maya that you'll use frequently. Some 
are always available to you, and others are brought up by keyboard commands 
‘or mouse clicks: 


Channel Box/Layer Editor The Channel Box/Layer Editor, which is on the 
right side of the Maya interface, contains information about the object currently 
selected, such as its position, scale, and modeling history, or other attributes 
that have been created. If the Channel Box/Layer Editor isn't visible, bring 

it up by clicking its button in the upper-right corner of the Maya interface. 
Figure 1.12 shows the Channel Box/Layer Editor. 


FIGURE 1.12 
anne Box ayer Et 


‘Marking Menu The marking menu, shown in Figure 1.13, allows you to 
select various attributes ofan object, such as edges or faces on a polygon object, 
or isoparms on a NURBS object. Access the marking menu by right clicking an. 
object in the scene and continuing to hold the RMB. 





FIGURE 1.13 Marking mens 


Hotbox "The Hotbox is a way to access the menus across the top of the Maya inter- 
face without mousing all the way to the top of the window. It contains not only the 
main menu items but also several other menus that otherwise would be visible only 
by changing menu sets on the interface. To access the Hotbox, shown in Figure 1.14, 
place your cursor in the view window and press and hold the spacebar. 





FIGURE 1.16 Hetbox 





Option Boxes Sometimes, menu items in Maya have options associated with 
them that allow you to specify exactly how you want the menu item applied to 
the object youre working on. You can access these options via the option box 
that is immediately to the right of the menu item, as shown in Figure 115. Not 
every menu item has an associated option box. 





FIGURE 1.15 Optionbor 


‘To familiarize yourself with using the option box, pick any menu item that has. 
associated options, and clik the option box. The Tool Settings window opens, 

and you can see the various options available for that menu item. Click Cancel 
(or Close in Windows) to close the window. 





Setting Preferences 


‘Maya enables you to customize the interface in several ways. One of the most 
common is by changing preferences on frequently used features to complement 
the way you like to work. 


Preferences Window 


Click the small, square button to the right of the key icon in the bottom-right 
corner of the interface (shown in Figure 1.16) to open the Maya Preferences 
‘window. You can also access the window by choosing Window > Settings! 
Preferences > Preferences, as shown in Figure 1.17, or by using the Hotbox and 
selecting the same path. 


Prim 
futon 


FIGURE 1.16 Preferences button 





FIGURE 1.17 Preferences menu 


The Preferences window is organized into categories that are listed on its left 
side. Under each category are subcategories. Both the categories and subcatego- 
ries have options you can set. Selecting one ofthese categories or subcategories 
changes the options available to you on the right side of the window. Sometimes 
it takes alittle searching to find what you're looking for, but generally things are 
pretty well organized and under categories that make sense. Figure 1.18 shows 
the Preferences window. 





FIGURE 1.18 Preferences window 





Settings Used for the Tutorials 


Everyone has their favorite tool and display settings for using Maya, and I'm no 
exception. I prefer to set up Maya so elements ae easy to see and I can tell ata 
glance what I'm doing. I also like to set things up so that I can make as few mis- 
takes as possible if 'm not paying close attention. The following list details a few 
settings I prefer to use. You're welcome to set your preferences the same way— 
or not. It's up to you. I'd strongly recommend these settings if you're brand. 
new to Maya, though. They make things much easier to see and make it much 
harder to make unintended mistakes: 


Background. In the Preferences window, select Display on the left side, and. 
then scroll down to the View section on the right. Find Background Gradient, 
and set it to Off. This gives you a medium-gray background rather than the 
default gradient—much easier to see what you're doing, in my opinion. 
Polygon Selection Again n the Preferences window, select the Selection. 
subcategory under the Settings category, and then scroll down to the Polygon 
Selection section on the right side. Choose the option marked Select Faces 
With: Center, This does a couple of things for you: it makes it harder to acciden- 
tally select a polygon when you don't mean to, and it turns on small squares in 
the center of each poly, which will come in handy when you're modeling. 


Playback Speed Finally, once more in the Preferences window, choose 
Settings > Time Slider. In the Playback section, set Playback Speed to Real- 
‘Time [24 fes. Click the Save button to save your changes. 





Getting Help 


As you might expect, loads of resources are available to help you become better. 
at working with Maya. There are many books, magazines, videos, websites, and 
all sorts of other resources to aid you. Here are a few to get you started: 


T-Minute Startup Movies You've already looked at these once, but don't 
hesitate to go back and take another look at them if you're unclear on how to 
do something in the Maya interface. Frequently they're the quickest and most 
straightforward way to refresh your memory on the basics. You can access the 
Essential Skills Movies under Help > 1-Minute Startup Movies, as shown in 
Figure 1.19. 








FIGURE 1.19 
Startup Movies 





Help Files The Help files included with Maya are extensive, searchable, and 
detailed. You can find basic information about a tool or detailed tutorials to help 
you master a technique. The Help files are organized and searchable via the 
table of contents or the index. You can access the Help files under Help > Maya 
Help, as shown in Figure 1.20. 








FIGURE 1.20 Mayahelpfiles 





‘Area Website Autodesk has an online community website called Area where 

you can browse the topics being discussed or post a question. A screenshot. 

of Area is shown in Figure 1.21. In addition, tutorials, free downloads, and 

more are available to inspire you and help you get up to speed. Membership is. 

required, but registration is free. Joining Area is highly recommended. The URL 
| Jarea.autodesk.conj. 








FIGURE 1.21 Area website 


THE EssENTIALS AND BEYOND 


The Maya interface can be daunting, with all its buttons and menus, Now you havea working 
knowledge ofsome of the parts of that interface, and you can get started in Maya. 





ADDITIONAL EXERCISES 


P Change menu sets by using the drop-down window in the upper-left corner of the interface, 
and observe how some of the menu options across the top of the screen change. 





P switch the shelf that's on display, and hover over some of the icons on the new shelf to see 
p p. (Some of the icons are pretty abstract.) 








CHAPTER 2 


Creating Your First 
Animation 


Autodesk® Maya® software can be used for many steps in a production, 
but one of the most fun—both to play around with and show to friends and 
family—is animation. So youll tart out by creating simple animation. The 
clip you're going to produce is one of the first exercises any animator com- 
pletes: the bouncing ball, 








> Using good scene-file management 
> Creating and animating a bouncing ball 
> Refining movement in the Graph Editor 
> Using animation principles to improve your work 


7 Creating a playblast of your animation. 


Using Good Scene-File Management 


Before you start, you need to set up your Maya scene so all of your assets are. 
organized and easy to find. This wil be very important as you work on more 
complex projects, so it's good habit to get into right from the start. 

Maya provides a way to easly keep all the files fora project organized. It's 
called the project directory. Every time you start a new scene, you should set 
‘up a new project directory by following these steps: 


1. Choose File > New Scene. 





2. Choose File» Project Window. The Project window opens, as shown. 
in Figure 21. 





FIGURE 2.1. Prjectwindow 


3. Click the New button next to the Current Project field, and give your. 
project a unique name such as Project or BounciingSall, as shown. 
in Figure 2.2. 





FIGURE 2.2 Projectname 


^. Confirm that your project is being saved to the saya/projects direc- 
tory by checking the Location field, shown in Figure 2.3. 





FIGURE 2.3. Qedingu 

Maya creates subdirectories within your main directory to hold 
various scene elements, These are listed under Primary Project 
Locations, as shown in Figure 24. 





project location 


Subtincioris 





FIGURE 2.4 Projectsubdirectories 


5. Click the Accept button to close the Project window. 








6. Finally, make sure your scene has 24 active frames by checking the 
‘Time Slider, as shown in Figure 25. If you don't have 24 frames, adjust. 
the length of the Range Slider or type 24 in the End Time window. 


ange Ska Auster Era Tane Window 
FIGURE 2.5 Settingthesteneto 24 frames 


Creating and Animating a Bouncing Ball 


Before you start animating, you're going to change your view and turn on an 
option that vill let you see exactly the space you're working in, Then you'll 
create your ball and set the keys that will et it bouncing. 


Selecting a View and Turning On the 
Resolution Gate 

To make it easier to animate your ball, you'll work in the Front view and turn on. 
an option that shows just how much of that window would show up if you were 
to create afinal render of your animation. Follow these steps: 


1. Place your cursor in the view window, and tap the spacebar to access 
the four-view layout. 

2. Place your cursor in the Front view, and tap the spacebar to make the 
Front view active in the single-view layout. 

3. In the menu atthe top of the view window, choose View > Camera 
Settings > Resolution Gate, as shown in Figure 2.6. 





FIGURE 2.6 Camera Settings menu 


rectangle appears in the Front view. Anything within the rect. ECIENII 
angle will appear ina final render. Anything in the gray arca outside = 
the rectangle won't show up. —— 
^. Using the Pan keyboard/mouse combination (Option/Alt + MMB), —— 
move the thick, blackline to the bottom of the screen, Your view — 
should look something ike Figure 27. que bein isle 
—— 
————— View 
meni. 


FIGURE 2.7 Viewsetup 


Creating a Ball 


You'll use a polygon sphere for your bouncing ball. They're easy to work with 
and look pretty good. Follow these steps to create the ball: 
41. Choose Create > Polygon Primitives, and click Interactive Creation 
to uncheck it, as shown in Figure 2.8. 





FIGURE 2.8 Tum off interactive Creation. 











2. Choose Create > Polygon Primitives > Sphere > Option Box, and 
click. Figure 2.9 shows the selection, 


















FIGURE 2.9 Create Polygon Primitives 
Sphere menu 


3. In the Polygon Sphere Options window, shown in Figure 2.10, set the 
radius to 2.5. 


FIGURE 2.10 Polygon Sphere Options window 
^. Click the Create button. 


5. Press on your numeric keypad or keyboard to shade the sphere. 
Figure 2.11 shows the shaded sphere. 





FIGURE 2.11 Yourball shaded 


66. Save your scene, either by choosing File > Save Scene or by pressing 
Command/Ctal + 8. Name your scene bouncingBall or another name 
‘you choose. 


‘You have your ball; now it's time to bounce it. 


Setting Movement Keyframes 


‘To animate in Maya, you set keyframes for various attributes on specific frames. 
‘That lets the software know that on a particular frame, you want a particular attri 
bute to have a particular value. Then Maya interpolates between the keyframes to 
create the motion you're after Let's set some movement keyframes, or keys: 
1. Click the Move tool in the Toolbox window (shown in Figure 2.12), or 
press w. 





FIGURE 2.12 Movetoal 





2. Click the sphere, 


3. Make sure the playback head in the Time Slider is on frame 1, as 
shown in Figure 2.13. 





rr 
FIGURE 2.13 Playbadkhead 
^. Click and hold the green arrowhead on the Move tool, and drag the 


sphere up to the top of the screen. Release the mouse button. The 
ball should be positioned similarly to the one in Figure 2.14. 





FIGURE 2.14 Imita bali position 


5. Presss. This sets a key for the ball's position, rotation, and scale on 
frame 1. Rotation and scale don't matter currently, jast position. 


6. Move the playback head to frame 24 by clicking the playback head 
and dragging, and then press s again. You're creating a cycle, and 
because the ball is already where you want it to end up, you'll just 
set another key while it's there. Figure 2.15 shows the playback head 
at frame 24, 


n 





FIGURE 2.15. Sting thefinalleyatframe24 


7. Move the playback head to frame 13. 

8. Click the green arrowhead (it will be yellow if still selected) on the. 
Move tool, and drag the sphere down so the bottom just touches the 
black ine, Figure 2.16 shows the ball in its dawn position. 





FIGURE 2.16 Moving the ball down 


9. Presss toseta key. 
30. Save your scene. 


yourtalistoancng 
— 
Preferences window, 
selec Settings > Tine 
— 
— 
‘Speedtotealtine 
Difp. 








11, Click the Play Forwards button, shown in Figure 2.17, on the lower- 
right side ofthe screen to see your ball move. 


Pay Frais Baton 


FIGURE 2.17 
Play Forwards bunton 


Refining Movement in the Graph Editor 





‘Your ball is moving—pretty cool! But right now it’s not really bouncing. There 
are a couple of problems with the way it's moving. Part of the task ofan anima- 
tor is to make things move the way you know they should. In this section, you'll 
adjust some things to get your ball bouncing like à real ball would. 





What’s Wrong with the Way My Ball Is Bouncing? 
The reason the ball is moving the way it is has to do with how Maya tries to 
interpolate between keys. Maya uses tangents to interpolate between the keys 
‘you set, and sometimes the tangents don’t work as you need them to, Your next 
step is to adjust the tangents so the ball moves the way you want: 

1. Press Bsc to stop playback. 


2. With the ball tll selected, choose Window > Animation 
Editors > Graph Editor, as shown in Figure 2.18. 








FIGURE 2.18 Graph Editor menu 
selectie 





3. With pSpherel selected, press a on your keyboard. 


‘Several lines appear in the Graph Editor window. These are the 
tangents for the attributes you set by pressing s. You need only one of 
these, so you'll select just that one. 


^. Click Translate Y in the left column of the Graph Editar. 


5. Press a on your keyboard to zoom in on the tangent. Your window 
should look similar to Figure 2.19. 





FIGURE 2.19 Translate Yin the Graph Ealt 





Adjusting Spline Tangents 

The tangent tells you a lot about how something's moving. The greater the 
change in the tangent as it moves from left to right, the faster the change in 
that attribute onscreen. The smaller the change in the tangent, the slower the 
change in that attribute. Looking at the tangent for Translate Y, you can see 
that the ball starts out slowly (as shown by the flat tangent lines), picks up speed 
(represented by the steep tangent lines), and slows down as it nears and leaves 
the key at frame 13 (represented by the shallow curve in the tangent). That's 
pretty much what you saw when you played your animation. Let's adjust the. 
tangents so you get a more believable bounce: 


71. Drag-select the keys at frames 1 and 24 (the small, black boxes at 


the beginning and end of the tangent line), The boxes highlight, and 
handles appear extending from them, as shown in Figure 2.20. 











FIGURE 2.20 Keysseleced 


2. The handles should be horizontal, which is how you want them so. 
the ball starts of slowly. If they arent horizontal, click the Auto 
Tangents button (the button at the top of the window with an A 
under a tangent line). 





3. Saveyour scene. 


Breaking Tangents for Fast Direction Changes 
‘The start and top lok good, but you have to fix the motion ofthe las it hit 
the “ground,"To do this, you're going to break the tangents before and after the 
key on frame so you can adjust them individually: 

1. Drag-select the key frame 13 


2. Click the Break Tangents button at the top of the Graph Editor win- 
dow. Figure 2.21 shows the button’ location. 





FIGURE 2.21 
Brea Tangents tool 


3. Drag-select the handle on the left side ofthe key, 





4, Left-lick anywhere within the Graph Editor window, and drag. 
upward to move the handle If the handle doesn't move, make sure 
you have the Move tool selected by pressing w on your keyboard. 
‘Adjust the handle so it looks more or less like Figure 2.22. 





FIGURE 2.22 Adjusting the tangent handle 


5. Drag-select the handle on the right side of the key. 


6. Left-lick anywhere within the Graph Editor window, and drag. 
upward. Adjust the handle so it looks more or less like Figure 2.23. 











2.23 Adjusting the second tangent handle 





7. Close the Graph Editor window. 
3. Save your scene. 


9. Click the Play Forward button at lower-right on the screen. Your ball 
should now bounce much more like a regular all. 


Using Animation Principles to Improve 
Your Work 

‘The bal is bouncing well, but you can add some interest to the cycle by using 
basic animation principes 

Squash 


‘You'll use a technique called squash to give more force to the balls impact with 
the ground. Press the Esc key to stop playback, and then follow these steps: 


1. Make sure the ball is still selected, and then click frame 12 in the 
Time Slider to move the playback head there. 


2. Press Shift + R. Doing so sets keys just for the scale of your ball. 
3. Goto frame 14, and press Shift + R again. 


4. Goto frame 13, and enter the following into the scale fields in the 
Channel Box, as shown in Figure 2.24: 





FIGURE 2.24 
Channel Box squash values 


Scale X: 1125 
Scale Y: 05 
Scale Z: 1.125 








5. Press Return/Enter. Then press Shift + R to set a scale key. 
When using squash, it's important to maintain the volume of the 
object. You don't want the ball to grow or shrink in size, just change 
shape. 
6. Select the Move tool from the Toolbox, or press w on your keyboard. 


7. Move the ball back down so the bottom is touching the black line 
again, as shown in Figure 2.25, 





FIGURE 2.25 Squashed ball repositioned 


8. Press Shift + W to seta move key for the ball. 
9. Save your scene. 
10. Click the Play Forwards button, as shown in Figure 2.26. 


Pay Frais Baton 


FIGURE 2.26 
Play Forwards button 


‘Your ball now has squash. You'll feel it more than see it, and that's how it 
should be. 
Stretch 


Squash gave your ball impact with the ground. Stretch will give the ball a sense 
of acceleration and motion blur that happens when objects move fast while. 





being filmed. Press the Esc key to stop playback. Here are the steps for creating. 


stretch: 


Click frame 7 in the Time Slider to move the playback head there. 
Press Shift + R to set a scale key. 

Click frame 18. 

Press Shift + R. 

Click frame 12. 

In the Channel Box, set the folloving values, as shown in Figure 2.27: 





FIGURE 2.27 
Channel Boxstretch values 


Scale X: 0.9 
Scale Y: 1.2 


Seale 2: 0.9 
Just as with squash, you want to maintain the volume of the ball 
when stretching it. You don't want it to look like it's growing or 
shrinking. 
Press Return/Enter, and then press Shift + R to seta scale key. Ifthe 
end of your ball is extending below the black line, click the green 
arrow in the bal, move the ball up toa little above the line, and press 
Shift + W to reset its move key. The ball should look something like 
Figure 2.28, 





FIGURE 2.28 Stretched ball repositioned 


8. Click frame 14, and set the same values. 
9, Press Shift + R to seta scale key. Adjust the balls postion if 
necessary. 
10. Save your scene. 
11. Click the Play Forwards button. 


Your ball now has squash and stretch. Notice how much more flexible and. 
rubbery it looks than it did before. 


Creating a Playblast of Your Animation 


The Play Forwards button is good for getting a general idea of how your scene 
looks, but it may not be an accurate example of the speed at which your anima- 
tion is running. To be sure everything is playing as it should be (as well as to be 
able to show off your work to others), you're going to make a playblast of your 
animation. A playblast is a low-resolution render that plays as a QuickTime or 
AVI movie. Follow these steps: 


1. Click anywhere in the view window to deselect the ball. The wire- 
frame overlay disappears, leaving you with a gray hall 








2. Choose Window > Playblast > Option Box, as shown in Figure 2.29, 
‘The Playblast Options window opens. 





FIGURE 2.29 Opening 
the Paybas Options window 


3. Change Scale to 0.50, as shown in Figure 2.30, 





FIGURE 2.30. Scleseting 


4. Make sure Save To File is checked, as shown in Figure 2.31 fit isnt, 
click the check box to select it. 








This monde to be che 





FIGURE 2.31 SaveToFilesetting 

5. Under Save To File, click the Browse button and navigate toa location 
you'll remember (the desktop is usually good) 

6. Type in a name for your movie, and click Save. 


7. In the Playblast Options window, click the Playblast button, as shown 
in Figure 2.32, 














‘The playblast renders, and the resulting movie file pens in Apple 
QuickTime, Microsoft Windows Media Player, or Fcheck, depending 
‘on which player is your default. 


3. Tum on looping in your player, and then click the Play button. 
Congratulations! You've just completed your first 2D animation! 


THE ESSENTIALS AND BEYOND 


In this chapter you've created your frst animated dip. You set keyframes, adjusted tangents 
Ina couple of diferent ways, worked with moverent and scaling, and rendered a playbiast 
movie of your animation 





ADDITIONAL EXERCISES 

> Instead of having the bali bounce straight up and down, how would you bounce it across the 
Screen? Hint: You need only a Translate X key on the firstand last frames to make it hap 
(highlight any Translate X keys in the middle of the tangent and delete them). 

P Add some more frames to the active frame range, and have your ball bounce more than 
‘once, Make each bounce slightly lower than the last, as a real ball would bounce, With the 
48 frames you get in a new scene, you should be able to fit in two bounces. Ifyou want to 
bounce the ball more times, add frames to the scene by typing the number of frames you 
wantin the End Time window below the Time Slider. 

> tf your bounce travels across the screen, turn on Create Editable Motion Trail (Animation 
menu set, Animate > Create Editable Motion Trail). The motion trai! will show you the 
path your ball is traveling. As your ball moves along the trail, be sure to rotate the stretch 
‘keys so the ball looks ke t's stretching along the path of rave, as shown n Figure 2.33. 

















FIGURE 2.33, Squashheyrotated 





CHAPTER 3 


Modeling with 
Polygons, Part 1 


In both games and fim, polygon modeling is a technique frequently used 
to build characters, sets, and props. Knowing how to model effectively with 
polygons isan important skill to have. In this chapter and the two that ol 
low, you'll explore some poly modeling techniques. 


> Understanding polygons 
> Constructing a good model 
> Getting started and using the main modeling tools 


> Box modeling and building a character 


Understanding Polygons 


Polygons, or polys, are essentially flat surfaces that combine to make up a 
larger object, They're easy to work with and modify. Polygons, which are also 
called faces, are made up of smaller elements—vertices and edges. 


Vertex 


Avertex is a point in space. Each vertex (or vert) has X, Y, and Z coordinates 
for its location. Those coordinates are used by the Autodesk® Maya® soft- 
ware to track the object within the 3D environment. Any changes to the 
vert's position indicate some kind of movement, whether it's the whole object 
or justa component o it Figure 3.1 shows a sphere with vertices visible. 
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FIGURE 3.1 Vertices, edges, and faces 


Edges 
Edges are two vertices connected, Edges make up the borders of polygons. 
When modeling, you can extrude and modify edges to refine the shape of your 
‘model, as you'll see shortly. Three or more connected edges make a poly, or face. 
Figure 3.1 shows a sphere with edges selected and a sphere with faces selected. 


Constructing a Good Model 





‘There are some important factors to consider when building a model, especially, 
one that will bend and deform like the character you're going to build. Good 
modeling technique means adhering to standard practices that lead to well- 
constructed models. 


The Importance of Quads 


Quads are polygons with four edges. Your goal is to always use quads in model- 
ing. Ina pinch, you can use a triangle, but quads are much more preferable. 
Quads render and deform well, and packages such as Pixologic's ZBrush and 
Autodesk® Mudbox® software require your model to be made of quads in order 
for you to work on them in the software. Figure 3.2 shows a quad poly. 





FIGURE 3.2. Quadpelgon 





The Problem With Ngons 


Maya works best with quads and, to a lesser extent, triangles, or fis. But itis 
possible to make a polygon with more than four edges. These are referred to 

as Ngons, Except in very specific instances, you need to avoid having Ngons in 
‘your models. They can create many problems in deformation and rendering, and 
ZBrush and Mudbox won't import models with Ngons in them. Its surprisingly 
easy to create Ngons, so you have to constantly be on the lookout for them. 
Watch for any poly that has more than four edges around its perimeter. The 
easiest way to avoid Ngons isto be extremely careful when deleting edges; that's 
‘where many Ngons are created, Figure 3.3 shows an Ngon. 





FIGURE 3.3 Noon 


Getting Started and Using the Main 
Modeling Tools 
‘To get started modeling, you'll need to import some reference images, create a 


polygon primitive asa starting point, and work with a few tools to build your 
character. 








Setting Up View Planes 
“To make modeling easier, you'll load reference images with front and side views, 
You can download the images used in the exercise at ww. sybex. com/go/ 
mayazoz4essentiats or use your own. The files provided are modetsketchFront 
‘tif and nodelsketehside. tif. Create a new project as described in Chapter 2, 
“Creating Your First Animation” Call the project character todet. Then follow 
these steps: 

1. Place your reference images in the sourceinages folder. 

2. Choose File > New Scene 

3. Place your cursor in the scene window, and tap the spacebar to go to 

the fourpane view. 





4, In the Front view, choose View > Image Plane > Import Image, as 


shown in Figure 3.4, 


FIGURE 3.4 Importingtheimage 





5. Navigate to your source images folder, and select nodelsketchFrant tif 
‘or your front-iew sketch, 

€. Repeat steps A and Sin the Side view, and choose nodelSketchside. tif 
or your side-view sketch. 


You now have front- and side-view sketches of the character you'll model in 
the scene, but the sketches are right in the middle of the environment. Next, 





‘you'll move them so they're still visible but won't get in the way when you start 
building your character: 
1. In the Perspective view, click the edge ofthe nodelsketchFront 
image. The edge highlights, as shown in Figure 3.5. 








FIGURE 3.5 Frontsketeh selected 


2. In the Channel Bor, click imagePlaneShapel under SHAPES. 
3. Change the Image Center Z value to -12, as shown in Figure 3.6. 





FIGURE 3.6 Changingthe Image 
Center Z value for the front view image plane 








4, Again in the Perspective view, click the edge of the mode1SketchSide 
image. 


5. In the Channel Bax, click imagePlaneShape2, and change the Image 
Center X value to 12, as shown in Figure 3.7. 





FIGURE 3.7 Changingthe image 
Center X value for the side-view image plane 


The reference images are now at the edges of the grid, as shown in Figure 3.8, 
but look the same in the Front and Side views as when they were in the center of 
the grid. 





FIGURE 3.8 Referenceimages moved 
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Starting with a Cube 


You're going to start your model with a polygon cube and use a technique called 
box modeling to build your character. Here are the steps: 





1. Choose Create > Polygon Primitives > Cube > Option Box. 


2. In the Polygon Cube Options window, input the following values, as. 
shown in Figure 3.9: 





FIGURE 3.9 PolyCube Options window 


> Width, Height, Depth: 3.2 
> Width Divisions and Height Divisions: 4 
> Depth Divisions: 3 
3. Click the Create button. A cube is created at the origin. 
4, Place the cursor in each view, and press the S key to shade the cube. 
5. Select the Move tool. 


6. Click the cube (f it's not already selected) and move it up so it covers 
the head in the Front and Side views, as shown in Figure 3.10. Pan 
the view down so you can see the entire head in the sketch. 























FIGURE 3.10. Gbemored 


Extruding Faces 


You!l rough in the basic form of your character by using the Extrude tool. 
Then you'll add additional detail by using the Insert Edge Loop and Split 
Polygon tools. Follow these ste 
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FIGURE 3.11. ThelespFacsTogetheroption 





2. Right-click the cube in any view to bring up the marking menu, and 
select Face. 


3. Tumble the Perspective view so you can see the bottom of the cube. 
Select the center two faces on the bottom, as showin in Figure 3.12. 





FIGURE 3.12 Selecting faces to extrude 


4. Switch to the Front view, and choose Edit Mesh > Extrude, as shown 
in Figure 313 
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FIGURE 3.13 Selecting the Extrude option 











5. Click the blue (2 axis) arrowhead, and drag down. New faces appear. 
Drag until the bottom edge of the new faces isthe length of the neck 
in the sketch, as shown in Figure 3.14. 




















FIGURE 3.14 Moving extruded faces 


Box Modeling and Building a Character 


Now that you've extruded some faces from your cube, youll extrude out the 
main shapes ofthe character. After you have those in, you'll go back and add 
detail withthe Insert Edge Loop and Split Polygon tools. Follow these steps: 
1. With the bottom faces still selected, choose Edit Mesh > Extrude 
again, or press g on your keyboard. The g key repeats the last com- 
mand you performed. 
2. Click the blue arrowhead, and drag down to create a shoulder area. 


3. Click the red cube (X scale), and drag to the right to scale the new 
faces to the width of the torso, as shown in Figure 3.15. 


























Press g to extrude another set of faces, and then drag them down the 
length of the torso. Select the X scale handle, and scale the faces so 
they're the width of the bottom of the torso, as shown in Figure 3.16. 























FIGURE 3.16 Extruding the torso 


5. Switch to the Perspective view. Select the ace on the bottom of the 
torso, at the right side ofthe screen, as shown in Figure 3.17. 





FIGURE 3.17 Singleface selection 


6. Return to the Front view, and extrude a set of polys for the leg, as. 
shown in Figure 3.18. Scale on the X axis, and move right on the X 
slightly. 

















FIGURE 3.18 Legextruion 





7. Extrude one more time to create the foot height, as shown in. 
Figure 3.19. 





FIGURE 3.19 Footextrsion 


8. Select the front face of the preceding extrusion, as shown in 
Figure 320. 








FIGURE 3.20 Frontfaceelecton 


‘9. Switch to the Side view and extrude, moving the new faces on the Z 
axis, as shown in Figure 3.21. 





FIGURE 3.21. Secondfootextasion 


10. Switch to the Perspective view. Select the face on the side, just below 
the neck, as shown in Figure 3.22. 








FIGURE 3.22. Selecting face forthe arm 








TI. Switch to the Front view. Choose Edit Mesh > Extrude, 


732. Click the small circle icon above and to the right of the manipulator 
handle, as shown in Figure 3.23. The manipulator handles switch 
orientation. 





FIGURE 3.23 Manipulators toggle switch 


ss 33. Drag out the new faces. Scale and move the selected face so that it 
CERE looks like Figure 3.24. 
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FIGURE 3.24 Extudingthearm 
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Extrude the face again to create the palm base, as shown in Figure 3.25. 





FIGURE 3,25 Extrudingthepalm base 


Extrude once more to create the rest of the palm, as shown in 
Figure 3.26. 








FIGURE 3.26 Extruding the remainder ofthe palm 





16, Select the faces on the front and back of the most recent extrusion, 
and extrude again, as shown in Figure 3.27. 








FIGURE 3.27 Building the finger base 


17. Select the three faces on the end of the arm, and extrude them again 
to create the finger base, as shown in Figure 3.28, 








FIGURE 3.28. Fingerbase extruded 


18, Select the center of the three end faces, press R to activate the Scale. 
tool, and scale in on the Z axis until the three end faces are about the 
same size, as shown in Figure 3.29. 





FIGURE 3.29 Sealing the finger base 


19. Choose Edit Mesh > Keep Faces Together to turn off the Keep Faces 
Together option. 


20. Select the three end polys on the finger base. 
21. Choose Edit Mesh > Extrude, and move the faces out on the Z axis. 


22. Click any of the scale manipulator boxes to activate the Scale func- 
tion, and then scale using the center of the manipulator to taper the 
finger sections slightly, as shown in Figure 3.30. 








FIGURE 3.30. Fingerextraion 








23. Choose Edit Mesh > Keep Faces Together to turn the Keep Faces 
‘Together option back on, 


26. To create a thumb, select the poly on the side of section of the palm. 
with three divisions, as shown in Figure 3.31. 


FIGURE 3.31 Selecting the thumb base 
25. Choose Edit Mesh > Extrude, and clicka scale handle to activate the 
Scale function. 


26. Scale the selected poly by using the center handle, as shown in 
Figure 332. 





FIGURE 3.32. Salingthethunbbase. 


27. Extrude again, and pull the poly out on the Z axis, as shown in 
Figure 3.33. In the figure, the thumb has also been tapered slightly 
as the fingers were. 





FIGURE 3.33 Bxtruding the thumb 
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character (the side without the leg and arm). taper. 


3. Press the Delete key. The selected faces are deleted, as shown in 
Figure 3.34. 


























FIGURE 3,34 Faces deleted 


4. Right-click on the model again to bring up the marking menu, and 
select Object Mode. The model is now selected as an abject and ready 
for refining. 


Using the Insert Edge Loop Tool 


You'll start to refine your model by using the Insert Edge Loop tool to add addi- 
tional geometry. This tool inserts edges at points you specify, effectively splitting 
existing polygons in two. The Insert Edge Loop tool works only on quad polys. 
Follow these steps: 


1. Choose Edit Mesh > Insert Edge Loop Tool. 


2. Click and hold the vertical edge in the middle ofthe character’ torso, 
‘A dotted line appears, as shown in Figure 3.35. 








FIGURE 3.35. InertEdge Looptoo! 


3. Drag the dotted line to a point inthe torso where you'd like to make 
adjustments to the shape. Then release the mouse button. A new 
edge is inserted, as shown in Figure 3.36. 








FIGURE 3.36 Newedgeloopinserted 


^ Using the Insert Edge Loop tool, insert new edges atthe elbow and 
knee, as shown in Figure 3.37, 





FIGURE 3.37 fneeand elbow edge ops 





5. Insert an edge loop running through the arm, hand, fingers, and 
torso, as shown in Figure 3.38. 








FIGURE 3.38 Amedgeloop 


6. Insert an edge loop that runs up the front of the foot, leg, torso, neck, 
and head, as shown in Figure 3.39. 

















FIGURE 3.39 Legedgeloop 





Using the Split Polygon Tool 


When you added the leg loop, it went all the way around the model and added 
geometry to the face that you really don't need. You're going to use the Split 
Polygon tool to terminate that loop under the character's chin while maintain- 
ing the quad polys you're working with: 

1. Press Q to exit the Insert Edge Loop tool. 

2. Right-click on the model, and select Edge from the marking menu, 


3. In the Perspective view, select the edge under the head block, as 
shown in Figure 3.40. 





FIGURE 3.40 Edgesslection 


as 4, Delete the edge by choosing Edit Mesh > Delete Edge/Vertex 
hing Deke ge! 5. Right-click on your model, and select Object Mode. 
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6. Click the model to selec it, and then hold down Shift and right-click 
‘on the model. Drag to Spit; then, when the menu changes, drag to 
Split Polygon tool, as shown in Figure 3.4. 


FIGURE 3.41 SplitPolygontoolmens 


7. In the Tool Settings window, uncheck the Split Only From Edges 
check box. Set Snapping Tolerance to 25, as shown in Figure 3.42. 





FIGURE 3.42. SpitPolgo 





settings 


8. Click and drag the bottom edge of the cube to set the first point, 
making sure the point is on the vertex where the edges meet. (Be 
sure your new point is at the intersection of the two edges to keep 
from creating nons.) Then click in the center of the face to set the. 
second point. Finally, click and drag the edge where the neck shape 
meets the head, as shown in Figure 3.43. If any ofthe points end up 
where they shouldn't be, press Delete and reset the point. 








FIGURE 3.42 Setting edge points 


9. Press Return/Enter to create the edge, as shown in Figure 3.44. 





FIGURE 3,44 Edge created 


10. Press y to reselect the Split Polygon tool 


11, Seta point at the corner of the new edge and a second point on the 
edge to the left. 


32. Press Return/Enter to create the edge, as shown in Figure 3.45. 


pem a 








FIGURE 3.45 Second edge created 


13. Repeat steps 1-12 on the other side of the head shape. The result is 
shown in Figure 3.46. 








FIGURE 3.46 Secondsplit complete 


36. Return to the front of the model and in edge selection mode, double- 
click the edge shown in Figure 3.47, 





FIGURE 3.47 Edgessected 


15. Choose Edit Mesh > Delete Edge/Vertex to delete the selected edges. 
‘The result is shown in Figure 3.48. 





FIGURE 3.48 Entra edges deleted 


Shaping Your Character 


Now that you have the basic geometry in place, you can begin sculpting it to 
‘make it look more like the sketches on the image planes, Fallow these steps: 


1. Inthe Front and Side views, choose Shading > X-Ray, as shown in 
Figure 349. 


FIGURE 3.49. X-Ray shading 


2. Right-click on the model in either view to bring up the marking 
menu, and select Vertex 


3. Using the Move, Rotate, and Scale tools and working ín the Front and 
Side views, move the vertices on the model to more closely match the 
contour ofthe sketches, as shown in Figure 3.50. 
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4. Continue moving vertices around to make your character look more — BENIN 
like the sketches. Keep in mind that the shapes ofthe body should be 
rounded looking, not square. After alot of vertex moving, your model 
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should look similar to Figure 3.51. To see what your model will lok 
like when it's smoothed, press 3 on your keyboard to create a smooth 
proxy. You can reposition vertices with the smooth proxy on, but 
take care not to move any vertex too far. Check your low-poly model 
frequently by pressing 1 to return to poly view mode. In Figure 3.51, 
another edge loop has been added between the top of the leg and the. 
lower torso loop to provide more control over the torso shape. 





FIGURE 3.51 Model after sculpting: low poly (top) and smoothed (bottom) 





THE ESSENTIALS AND BEYOND 





Intis chapter, you modeled the main shapes for your character by using the Extrude, Insert 
Edge Loop, and Split Polygon tools, along with moving vertices. This is the starting point for 
allmodelingdonein Maya, When you're creating a model, I's important to keep the geometry 
as ight as possible, adding only as much as bs absolutely necessary to create the shapes you 
need. In the next chapter, you add deta tothe head. 


Additional Exercises. 


> Model a prop for your character to use. Keep It simple, and use the techniques you 
leamed in creating your character model. 


P Add some additional edge loops to parts of the character that will bend. Fingers, the 
foot, and the torso are good candidates, 








CHAPTER 4 


Modeling with 
Polygons, Part 2 


An important consideration when modeling is how your polygons are 
organized and arranged. Your character will be animated using a couple of 
kinds of deformations, so you have to create poly arrangements that will 
deform well without causing surface problems. In this chapter, youll tackle 
the facial details, including creating edge loops around facial elements so 
they'll deform well. 


> Creating edge loops 
> Adjusting vertices, polygons, and edges, and adding details. 


Creating Edge Loops 


Edge loops are rings of edges that mimic the layout of muscles, in this case in 
the face. When modeling, you want to create edge loops so that parts such as 
mouth shapes and eyelids will work properly when you create facial expressions. 
‘The finished edge loops you'l creat inthis chapter are shown in Figure 4.1. 











FIGURE 4.1 Fadaledgeloops 


Getting Started: Deleting Edges and Setting Tool 
Options 
Your first steps in creating facial details are to delete some edges youwon't need 
and set up the Split Polygon tool, which you'll use to create your edge loops: 
1. Start with your model from Chapter 3, “Modeling with Polygons, Part 1,” 
‘oF open Ch4Start.ma. If you're using Ch4Start.ma, save the file to the 
Scenes folder in your project directory- 


2. Zoom in on the front of the head, as shown in Figure 4.2. Select 
Shading > Wireframe on Shaded in the View menu. 








FIGURE 4.2 Yourstatng 
ton the face 





3. Right-click on the model to bring up the marking menu, and. 
select Edge, 


4, Select the three edges shown in Figure 4.3. 





FIGURE 4.3 Edgeselecton 


5. From the Polygons menu set, choose Edit Mesh > Delete Edge/Vertex, 
as shown in Figure 4.4. 





FIGURE 4.4 Choosing 
the Delete Edge Vertex option 





6. Deleting the edges has created an Ngon that you'll break up by 
the Split Polygon tool. Right-click on the model, and select Object 
Mode. Click on the object to select it, hold down Shift and right-click, 
and drag to Split and then Split Polygon Tool, as shown in Figure 4.5. 
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FIGURE 4.5 Choosing Split Polygon Too from the Hotbox 


7. Verify that Split only from edges is unchecked in the Tool Settings win- 
dow, as shown in Figure 4.6. Click on the X button to close the window. 


FIGURE 4.6 Split Polygon Tool 
Settings window 


Building Your Edge Loops 


Now that you have your tool set correctly, 
for the face: 


1. Using the Split Polygon tool, lay out the edges shown in Figure 47. 





's time to start creating edge loops 





FIGURE 6.7 Thefistedges 
of the ede loop 


2. Press Return/Enter to create the new edges. EE 


3. Press y to reactivate the Split Polygon tool, and create another new When youe padng 
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FIGURE 4.8 Creatingthe penaas 
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4. Repeat step 3 twice to create two more polys, one at a time, as shown 
in Figure 4.9. 


FIGURE 4.9 Creating two 
more ply 


5. Create another poly, as shown in Figure 4.10 





FIGURE 4.10 Creatingthe 
bottom-corer poly 


6. Continuing to use the Split Polygon tool, create a new split as shown 
in Figure 4.11 





FIGURE 4.11 Gating the 
initiat split 


7. Create three final splits that connect the edges on the Ngon all the 
way to the center of the character, as shown in Figure 4.12. 








FIGURE 4.12 Creatingthe 
sal three splits 











8. To start the mouth loop, use the Split Polygon tool to create an edge, 
as shown in Figure 4.13. 


F 











URE 4.13 Beginning 


the mouth loop 


9. Create a quad poly for the out 
Figure 4.14. 





FIGURE 4.14 Completing 


the 





forthe corner ofthe mouth 





itside of the mouth loop, as shown in 


10, Finish the mouth loop by extending itt the center edge, as shown 
Figure 4.15. 


n" 








FIGURE 4.15 Muti 
completed 





Select Edit Mesh > Insert Ed 





ige Loop Tool, and create another 


edge loop around the mouth loop you just created, as shown in 
Figure 4.16. To insert the loop, click on the vertical edge right above 
the mouth loop you just created. This loop will allow you to shape the 


lips later. 








FIGURE 4.16 Creatingthe 
outer mouth loop 





12, Press ato exit the Insert Edge Loop tool. Using the marking menu, 
switch to Face selection mode, select the two faces in the middle of the. 
mouth loop, and extrude them inward, as shown in Figure 4.17. If your 
manipulator is at an angle, click on the Toggle Manipulators Switch as 
you did in Chapter 3 and extrude the new faces straight back. 


a. 





FIGURE 4.17 Extrudingthe 


interior of the mouth 


Select the two faces where the eye socket will be, and select Extrude, 
Select scale mode, and scale using the center manipulator, creating a 
‘new edge loop around the eye socket, as shown in Figure 4.18, 


FIGURE 4.18 
ejeloop 


p 








14. Extrude the selected faces again, and move them inward to create the 
eye socket, as shown in Figure 4.19, 





FIGURE 4.19 Entruding theeye 
— 


15. Tumble the view so you can see into the model from the left side ofthe. 
character, as shown in Figure 420. Select the face shown in the figure, 
and press Delete. This face has to be deleted so that when you mirror 
the character, the mouth is open without a face down the center. 





FIGURE 4.20. Selecting the 
center face of the mouth 
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Adjusting Vertices, Polygons, and Edges, 
and Adding Details 


With all your edge loops are in place, you can begin sculpting your character to 
create the facial features. You'll move existing verts and extrude new geometry 
to build the features 


1. Switch to the Front view, turn on Shading/X-Ray as you did in 
the preceding chapter, and choose Display > Polygons > Custom 
Polygon Display. The Custom Polygon Display Options window opens, 
as shown in Figure 421. Scroll to the bottom of the window, and turn 
‘on Backface Culling. This setting hides the back faces of the model, 
allowing you to work on just the vertices on the front of the model 


FIGURE 4.21 Tuning on Backface Culling 


2. Move vertices around so the geometry ofthe character matches the 
sketch on the view plane. When you're finished, your model should 
look something like Figure 4.22. 


3. Select the face at the center edge between the eye loop and the 
‘mouth loop. 


¶ Extrude the face and scale inward so the face looks similar to 
Figure 4.23. This creates the base of the nose. 





FIGURE 4.22 Moving 
vertices to match the sketch 


Figure 4.23 has x-ray shading turned off for clarity. You can work 
with it either on or off, as you prefer. 








FIGURE 4.23 Bxtruding 
the bse ef the nose 





5. Switch to the Side view, and extrude two more times. Scale each 
extrusion to roughly follow the sketch on the view plane. When. 
you're finished, your model should look similar to Figure 4.24. 





FIGURE 4.26 Extruding thenove 


6. Using the marking menu, switch to vertex mode and reposition the 
vertices on the nose shape to more closely match the sketch. Your. 
finished nose will lok similar to Figure 4.25. 





FIGURE 4.25 Adjusting thenoseverts 


7. Tumble the Perspective view so you can see the inside edge ofthe 
nose, and delete the three faces running down the middle of the nose 
shape, as shown in Figure 4.26. 














FIGURE 4.26 Extra nose faces to be deleted 


^. In the Side view, with XRay turned on, select the two faces nearest 
the location of the ear in the sketch. If you need to move verts a bit 
to make the faces align with the ear, feel free. The selected faces are 
shown in Figure 4.27. 























FIGURE 4.27 Selectingfaces forthe ear 





9. Just as you did with the nose, extrude a new set of faces, and scale 
them inward to create the ear base, as shown in Figure 4.28. 





FIGURE 4.23. Extrutingand scaling poy for 
the ear base 


10. Switch to the Front view, and extrude again. Click on the Toggle 
Manipulators Switch, if necessary, and pull out the new faces to cre- 
ate a rough ear shape, as shown in Figure 4.29. 














FIGURE 4.29 Earentruded 





11. Use the Insert Edge Loop tool to create a vertical edge loop similar 
to the one in Figure 4.30. Move the ear verts around to create an ear 
shape similar tothe sketch, 








FIGURE 4.30 Earedgeloop 
Inverted 


12, Switch to Perspective view, and select the four faces in the cen- 
ter of the front of the ear. Extrude, and scale inward, as shown in 
Figure 4.31. 





FIGURE 4.31 tarfaces sealed 





13, Extrude one more time, scale the faces slightly inward, and move 
them toward the back ofthe ear, taking care not to move them 
through the other ear faces. Figure 4.32 shows what this looks like. 





FIGURE 4.32 Finalear faces positioned 


Creating Eyebrows 


Finally, you'll create a new piece of geometry for the eyebrow, combining it with 
the main model so Maya treats it ll as one piece: 


1. Create a polygon cube with the values shown in Figure 4.33. 





FIGURE 4.32. Polygoncubevalues 





2. The cube appears near the middle of your character. Move it up to the 
eyebrow position, and mave verts around until you get a shape simi- 
Jar to Figure 4.34. Be sure to move the box to the front of the head 
geometry. 


— 


FIGURE 4.34 Eyebrow geometry sculpted 


3. In Object Mode, select the eyebrow, and then Shift-selectthe main KETEN 
model. Select Mesh > Combine, as shown in Figure 4.35. This com- 
‘mand tells Maya that all the selected geometry is tobe treated asa eMowmea 
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— 4, Switch to the Perspective view and tumble the view, looking at your 
character's face in both polygon and smooth mode, as shown in 


— — Figure 4,36, Make any final tweaks you feel are necessary to get the 
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FIGURE 4.36 Characters face 
(poly view and smoothed) 





THE ESSENTIALS AND BEYOND 


Creating edge loops around features such as the eyes and the mouth is essential to ensuring 
proper deformation when you animate those shapes. You've also spent some time reposition- 

Ing vertes and faces to get elements of your model to match the design sketches as dosely 

aspossibe. 

ADDITIONAL EXERCISES 

P Turon the Poly Count Heads-Up Display (Display > Heads Up Display > Poly Count) ar 
‘vertex mode, select some of the Intersections where you started new edges. On the Verts! 
ofthe Heads-Up Display (HUD), check the third column to see how many verts are selected- 
Note the ones where the numbers higher than 1—you'l fix those in the next chapter. 

> Add any adaiona features you'd ke your character to have, using the eyebrow addition 
method. Mustaches, ties, buttons, and many other details can be added using this technique. 








CHAPTER 5 


Modeling with 
Polygons, Part 3 


Nou that your character model is in prety good shape and has facial 
geometry that wll deform well its time forthe lst few steps that will pre- 
Pare the character for rigging and animation. You'll add some geometry to 
ensure that your character deforms well once the skeleton sad, mirror 
the existing geometry to complete the character, and delete the modeling 
history. 

> Refining and cleaning up 

> Mirroring your model 


> Deleting history 


Refining and Cleaning Up 


You need to take some final steps to finish your character and get it set for 
rigging. These procedures will make sure your character moves as well as 
possible, eliminate any extraneous geometry, positions the character well for 
rigging, and, of course, create the other half ofthe character. 





Adding Geometry for Good Deformations 
‘Before you complete the character by mirroring the existing half, you want 
to be sure all the areas where bending will occur (elbows, knees, and so 
forth) have enough geometry to support the bending, If there isn't enough 
‘geometry, the model will collapse in on itself. Here are the steps: 


1. Open your model from the preceding chapter, or use 
ChaptersStart ma. 





2. Select the Insert Edge Loop tool, and add edge loops to the elbow 
area, You should have a total of three oops, as shown in Figure 5.1 








FIGURE 5.1 Elhowedge loops 


[E] 3. Add two more edge loops to the shoulder area, as shown in 
Figure 52. 
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FIGURE 5.2 Shoulderedge loops 


4. Add two more edge laops to the wrist area, as shown in Figure 5.3, 





FIGURE 5.3. Wistelgelonps 


5. Add edge loops to the hip, knee, ankle, and toe, as shown in. 
Figure SA. 


FIGURE 5.4 Legedgeloops 


6. Add an edge loop to the base of the foot to help flatten out the bot- 
tom, as shown in Figure 5.5. The closer together edge loops are 
arranged, the sharper the transition between them. The two loops 
close together provide a flatter bottom surface for the foot. 











FIGURE 5.5 Footbaseedgeloop 


7. Add edge loops to the neck and fingers, as shown in Figure 5.6. 





FIGURE 5.6 Neckand finger edge loops 


3. Make sure you have a few edge loops inthe torso, as shown in 
Figure 5.7. 





FIGURE 5.7 Torso edge loops 


9. Make any final changes to the geometry that you'd like. In the 
smoothed proxy in Figure 5.8, the nose, arm, fingers, leg, foot, and. 
inside of the mouth have been resculpted to more clasely match the 
sketch. Also, another edge loop has been added around the lips to cre- 
ate a sharper transition from the outside to the inside of the mouth. 








Cleaning Up the Model 
While you're modeling, it's easy for stray vertices to find their way into your 
‘model if you either delete edges without using Delete Edge/Vertex or acciden- 
tally click the mouse while using the Split Polygon tool. These extra verts can 
cause problems when you ri your model for animation. To get rid of any extra. 
verts that may be in the model, you're going to do a merge operation: 

1. Right-click on the model, and select Vertex mode, 


2. Drag-select over the entire model to select all the vertices, as shown 
in Figure 5.9. 





FIGURE 5.9 Modelvertices 
selected 


3. Choose Edit Mesh > Merge > option box, as shown in Figure 5.10. 


^. The Merge Vertices Options window opens. Set the Threshold value 
toa very low number, such as 00010, as shown in Figure 5.11. Click. 
(on the Merge button. 








URE 5.10 fit 
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FIGURE 5.11 Merge Vertices Options window 


5. Inspect your model carefully to make sure no verts intended to be 
on the surface of the model were accidentally merged. The geometry 
of the mode! should look unchanged from what you built, If verts 
were merged, press z to undo, and repeat steps 3 and 4 with a lower 
Threshold value. 
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Positioning Your Character for Rigging 


Although it doesn’t technically matter where your model is when you rig it, it's 
ood modeling practice to have your character's fet on the grid. Follow these 
steps to position your character: 


1. Switch to the Front view, 


2. In the view window, select the Show menu, and turn the Grid option 
back on, Figure 5.12 shaws the location of the Grid option, 


FIGURE 5.12 
Showa Grid option 


3. Select your model in Object Mode. 
4. Press w to activate the Move tool 


5. The manipulator handle should be in the center of your character. If 
itis, sip to step 8. If it's not, press and hold the d key. The Move Pivot 
tool appears, as shown in Figure 5.13. 

















FIGURE 5.13 Move 
Pivot toa 


6. Click the vertical handle, and drag so the Move Pivot tool isin the 
‘middle of your character, as shown in Figure 5.14. 








FIGURE 5.14 Pivottool moved 





7. Release the d key to deactivate the Move Pivot tool. 


3. Click the Y move handle (he green arrowhead), and move your model 
up so the feet are resting on the horizontal black ine, as shown in. 
Figure 5.15, 

















FIGURE 5.15 Modelmoved 


3. Choose Modify > Preeze Transformations, as shown in Figure 5.16, 
"This operation zeroes out the Mave and Rotate values, making it easy 
to reposition your model if necessary. 





FIGURE 5.16 
Freeze transformations 


Adding Eyeballs 
One last modeling task to tackle is to add eyeballs to your character. Because 
they move independent of the body, eyeballs are nearly always created as sepa- 
rate objects, which are then parented to the skeletal structure during rigging so 
that they move when th head moves To create an eyeball for your character, 
perform the following steps: 

1. Switch to the Pront view, and zoom in on the model's eye socket. 

Press to switch to smooth prary mode. 


2. Turn on XRay mode by clicking on the button shown in Figure 5.17. 


FIGURE 5.17. Xfaymodebutton 


3. Go to Create »- Polygon Primitives, and turn on Interactive Creation. 
^4. Select Create »- Polygon Primitives > Sphere, as seen in Figure 5.18, 





FIGURE 5.18 Create Polygon Sphere 
meni dii 


5. Place your cursor in the center of the eye socket, and drag out a 
sphere roughly the size of the socket, as shown in Figure 5.19. 





FIGURE 5.19 Creating the eyeball 





6. Switch to the Perspective view, and move the eyeball into position in 
the eye socket. Make any adjustments to the eye-socket vertices so 
that the socket conforms to the surface ofthe eyeball, as Figure 5.20 
shows. You want the eye socket to just touch the surface of the eye- 
ball, not pass through it. 





FIGURE 5.20. fyesncetadjsted 


Mirroring Your Model 


With your model in place, you will finish it by mirroring the existing geometry 
and attaching the copied geometry to the existing model. First, you'll make 
sure all the vertices along the center of your model are aligned with the 0 (zero) 
point on the X axis. To do this, you're going to use a short Maya Embedded 
Language (MEL) script: 


1. Right-click on the main model, and select Vertex mode. 


2. In the Front view, drag-select all the vertices along the centerline of 
your character, as shown in Figure 5.21. 
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FIGURE 5.21 Verteesselected 
3. Locate the MEL window below the Range Slider, as shown in 
Figure 5.22. 
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4. Type the following text into the MEL window: miana 
—— EN 

5, Press Return/Enter. —* 
— 

6. Choose Mesh > Mirror Geometry > option bax, as shown in —— 

Figure 5.23. The Mirror Options window opens, as shown in ‘tease 
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FIGURE 5.23. Mimr 
Geometry option 


FIGURE 5.24 Miror Options window 


7. Set Mirror Direction to -X. Make sure the options Merge With The 
inal and Merge Vertices are selected, and then click Mirror. The 
model's geometry is reflected across the Y axis and connected to the 
existing geometry, completing the model as shown in Figure 5.25. 





FIGURE 5.25 Model mieored 

Notice in Figure 5.25 that some of the verts in the neck and mouth area have 
been inadvertently merged into each other. This is because the Mirror function 
has a preset merge threshold. Any verts closer together than the merge thresh- 
old are automatically merged during the mirror operation. Fortunately, this is 
easy to fix: 

1. Inthe Channel Bor, under Inputs, click on polyMirrorl to open 
the node. 


2. Click on the Merge Threshold value, and lower it to a very small 
‘number like 0.01, as shown in Figure 5.26, Press Enter/Return, The 
merged verts should separate and give you a result similar to the one. 
shown in Figure 5,27. not, try a lower value until they do. 


FIGURE 5.26 
Merge Threshold value 





FIGURE 5.27. Grecedvrts 





Deleting History 


‘To prepare your model for rigging, you must delete the modeling history. If the. 
modeling history is retained, it can occasionally conflict with the deformers 
used to animate the character, creating problems that can be tricky to solve. 
Deleting modeling history removes one potential problem, making the task of 
troubleshooting easier. 

1. Select the model in object mode. 


2. Lookat the Channel Box, as shown in Figure 5.28, Every modeling 
action you ve performed is listed under INPUTS. Scroll down through 
the list to see how much vas done to create your model. 





Channel Box inputs 





3. Choose Edit »- Delete By Type > History, as shown in Figure 5.29, 





FIGURE 5.29 Delete By Type a History 


4. Check the Channel Box again. The inputs are gone, which means the 
modeling history has been deleted. The result of Delete By Type is 
shown in Figure 5.30. 


FIGURE 5.30 
History deleted 





Now your character is ready to be rigged. 
ADDITIONAL EXERCISES 


P Sometimes even deleting history wont create a mirror that works correctly. that 
you have to merge the verts along the centerline by hand. Select each pair of center verts, 
andthen chose Edit Mesh > Merge. Work your way around the centerline of the character, 
merging as you go. Remember that pressing g performs the last command issued, a handy 











orientation that the Autodesk” Maya software assumes the character isin for rigging. W 
Your character is facing another way, turn it so h's facing the same direction as positive Z, 
and do another Modify > Freeze Transformations to zero out the rotation values. 








CHAPTER 6 


Surfacing Your 
Character 


Thus far, your character has been a uniform gray, the default surface 
thatthe Autodesk® Maya® program assigns to all new geometry Very few 
animated characters are that color, however. To change the color of your 
character, youll reat shaders in a process known as surfacing. 


> Creating a surface 
> Laying out UVs 


^ Texture mapping. 


Creating a Surface 


You can create two types of surfaces: those with a uniform color, and those. 
that use texture maps to add variety and detail to your character. Texture 
‘maps are covered later in the chapter; before you can tackle them, you need 
to know how to create surface types. 


Using the Hypershade Window 
‘The Hypershade window is a very powerful and flexible tool for creating 
surfaces for your model. The following steps show you how to create a basie 
Colored surface: 
1, Open your model from the end of Chapter 5, “Modeling with 
Polygons, Part 3," or use ChéStart.ma. 
2. Choose Window > Rendering Editors > Hypershade, a shown in 
Figure 61. 





FIGURE 6.1 Hypershade menuitem 


- ‘The Hypershade window opens, as shown in Figure 6.2, On the let. 


are the different types of shader bases you can use for your surface, 
and on the right are two windows that show the shaders currently in 
the scene (on top) and the shader currently being worked on (at the 
bottom) 





FIGURE 6.2 Hypershade window 





Create a new lambert surface by clicking the Lambert button on the 
Jeft side of the Hypershade window, as shown in Figure 6.3. The new 
lambert surface is added to the shader list, and a thumbnail view of 


the surface is loaded into the work area at the bottom right of the 
Hypershade window. 





55. Scale the Hypershade window (using the standard method for scal- 
ing windows in your operating system) so you can see the main Maya. 
window. Open the Attribute Editor window by clicking the button at. 
"upper right in the main window. The Attribute Editor shows the new 
lasbert2 surface, as shown in Figure 64. 





FIGURE 6.4 Hypershade and Attribute Editor windows 





66. Under Common Material Attributes, click the swatch next to the Color 
attribute. A Color History window opens, as shown in Figure 6.5. 


FIGURE 6.5 Color History picker window 


7. Select anew color for Lanbert2, and then roll your cursor off the Color 
History window to close that window. The thumbnails in the Attribute 
Editor and Hypershade work area change to reflect the shader's new 
surface color as shown in Figure 6.6. 





FIGURE 6.6 lambert? with a new surface color 





33. Move (and scale if necessary) the Hypershade window so you can. 
see your model in the main Maya window. Middle-mouse-click 
lanbert2 in the Work Area window of the Hypershade window, and 
drag your cursor over the model. Release the middle mouse button. 
(MMB), The Lanbert2 shader is applied to the model, as shown in 
Figure 6.7. 





9. In the Attribute Editor, highlight the lambert? text and change the 
name of the shader to modetsurface, as shown in Figure 6.8, Notice 
that the shader name on the tab in the Attribute Editor and in the 
Work Area window of the Hypershade changed as well. 





FIGURE 6.8 Shadernamechanged 


Using the Marking Menu 
Another way to create and assign shaders to a surface is to use the marking mend: 


1, In the Perspective view, click one of the eye spheres to select it, and 
then right-click over the eye to bring up the marking menu. 


2. Select Assign New Material, as shown in Figure 6.9. 





FIGURE 6.9 Assign New Material option 
in the marking menu 





3. The Assign New Material: pSpherel window opens, asshown in —— BCNIEEIENI 
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FIGURE 6.10 Assign 
New Materia pSperet window 


4, The Assign New Material: pSpherel window closes, and the Attribute 
Editor opens. As you did previously, clik the swatch next to the 
Color attribute, and select a color for the eyeball. As you change the 
color by using the Color History window, the surface of your model 
changes aswell. When you selected Assign New Material, the material 
shader was assigned to the surface, and any changes to the shader are 
automatically shown on the surface. Figure 6.11 shows the result of 
the color selection. Rename the surface eyeball. 





- Surfscing Your Charseter 








FIGURE 6.11 Suracecolorchanged 


5. Select the other eye, and right-click to bring up the marking menu. 
Select Assign Existing Material a eyeball, as shown in Figure 6.12. The. 
surface of the geometry now has the eyeball material applied to it. 





FIGURE 6.12 Auign Existing Material 


Laying Out UVs 


Frequently you'll want to have more than just a solid color on some or all of 
your model's surface. You may want to add details such as a name patch, a pants 
pocket, or some other detail that is too time-consuming or difficult to model 
into the character's geometry. One technique you can use to add detail to your 
model is texture mapping, whereby you create and assign a picture to the sur- 
face of the model. This picture provides the detail that isn't in the geometry 
itself. Before you create a texture map, you have to lay out your model's UVs. 








Understanding the UV Space 


Lvs are lke vertices, except UVs occupy a 2D space rather than a 3D one as ver- 
tices do. Think about a bax of cereal you buy at the store. When you get the box, 
it's three-dimensional with pictures and text on it telling you what's inside. That 
bax, however, started out as a flat sheet of cardboard on which the image was 
printed. Then the cardboard was folded into the 3D shape you see at the store. 
‘The UV space isa 2D space where you lay out UVs so they've flat and can be more 
‘easily textured. Laying out your UVs in the UV space allows you to put a complex 
image onto the surface of the model. Figure 6.13 shows the UV space in Maya. 





FIGURE 6.13 Wipe 





Performing the UV Layout 


Vs are automatically created as you model, but frequently they e not arranged. 
in a usable layout. Figure 6.14 shows the default UV layout of the model in the 
cchestart.ma file. 





FIGURE 6.14 Default UV layout 


As you can see, it's impossible to tell which UVs correspond to which part of 
the model. Follow these steps to lay out your model’s UVs so you can tell which 
ones are which: 


71. Right-click the view window presets (just below the toolbox), and choose 
Persp/U Texture Editor, s shown in Figure 6.15. Your view windows. 
now show a Perspective window and the UV Texture Editor window. 





FIGURE 6.15 
— Texture Editor layout selection 


2. Click the model. In the Polygons menu set, choose Create UVs > 
Planar Mapping > Option Box, as shown in Figure 6.16. 





FIGURE 6.16 
(Create UVs menu 


3. The Planar Mapping Options window opens, as shown in Figure 6.17. 
In the Project From options, select axis. Make sure Keep Image 
Width/Height Ratio is checked, and click the Project button. 


FIGURE 6.17 Planar Mapping Options window 


4, The planar projection manipulator appears around the model, and 
the UVs in the UV Editor window are laid out to reflect the projection, 
as shown in Figure 6.18, 








FIGURE 6.18 Ws projected (reference planes tured off for darity) 


MA With planar projection, the Us on the front of the model overlap the ones 


ie projection 
manipulator sap- 
pears, mabe sure the 
— 
— 
— 
mo 
ens. 


on the back. Usually that’s undesirable, because it means the texture map is. 
the same for all UNS that overlap. To keep that from happening, each set of UVs 
(known as a shell) should occupy its own area in the UV space. (In some cases, 
having UNs overlap is fine, such as when two parts of the model share the same 
texture) To select, scale, and move a UV shel, follow these steps: 


1. Inthe Perspective window, rightclick the model, and select Face. 
from the marking menu. f the model is still in Smooth Proxy mode, 
press 1 to switch to Polygon mode, 


2. Select the faces on the hands and wrists, as shown in Figure 6.19. 


FIGURE 6.19 Handfacesselected 
3. Press Shift and the right angle bracket key several times to expand 
the selection to include the whole arm, as shown in Figure 6.20. 


^. Choose Create UVs > Planar Mapping > Option Box, select Y Axis 
from the Project From options, and click the Project button. Your. 
arm UVs are projected as shown in Figure 6.21. 
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FIGURE 6.20 Selection expanded 





FIGURE 6.21 ArmUs projected 


5. Click the yellow arrow in the UV window, and drag the arm UVs up to 
the top of the UV space, as shown in Figure 6.22. 





FIGURE 6.22 ArmUVsmoved 





6. Click anywhere in the Perspective view to deselect the projection. 
Your UV Editor window should look something like Figure 6.23. 





FIGURE 6.23 Revised WW 
space 


7. You can place the Us for the arms on top of each other, because 
they'll share the same texture map. This also frees some of the UV 
space for other projections, as well as saves you time in painting. 
‘your textures. In the UV Editor window, right-click the arm UV 
shell on the lft, and select UV from the marking menu, as shown in 
Figure 6.24. 


8. Drag to select a few UVs in the arm shell, and then right-click again 
and choose Select > Select Shell, as shown in Figure 6.25. 








FIGURE 6.25 Selecting the UV shell 


9. With all the UVs in the shell selected, right-click the hell, and choose. 
Polygons > Flip > Option Box, as shown in Figure 6.26. 








GURE 6.26 Polygonsa Fip 
menu option 


10. The Flip UVs Options window opens, as shown in Figure 6.27. Make 
sure Horizontal is selected, and then click Apply And Close. 





FIGURE 6.27 Fip UV Options window 





TI. The UV shell ips horizontally and highlights. Click anywhere in the 
Perspective window to deselect the shell and show all the model's UVs 
in the UV Editor. 


12, Repeat step 8 to reselect the UV shell. Press w to select the Move tool, 
as shown in Figure 6.28. 





FIGURE 6.28 Shellselected, Move toolactive 


13. Click the red arrowhead, and drag the flipped shell on top of the other 
arm shell, matching them as precisely as you can. Your UV Editor 
‘window should look something like Figure 6.29. 


FIGURE 6.29 Wabellmoved 


14, Continue selecting groups of faces and projecting planar UVs to sepa- 
rate overlapping UVs. When youre finished, your UV space should 
look something like Figure 6.30. 
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FIGURE 6.30 Completed UV projections 


15. To export an image of your UV layout for use in Photoshop or another 
Paint program, select your model in Object mode in the Perspective 
view. Then, in the UV Editor window, chose Polygons > UV Snapshot, 
as shown in Figure 6.31. 





FiGURE € 
UV Snapshot menu opt 











16. The UV Snapshot window opens. Set the Size X and Size Y options to 
2048,as shown in Figure 6.32. Select Targa as he Image Format, and 
click OK. The UV snapshot is sent to the images folder in the project 
directory for your scene. The default name for the image is outuv. 


FIGURE 6.32 U Snapshot window 


Texture Mapping 


To create your texture map, you load your outUV image into a paint program 
such as Adobe Photoshop, Corel Painter, or the open source GNU Image 
Manipulation Program (GIMP), and create an image to be applied to your char- 
acter, using the outUV image as a guide. It's beyond the scope of this book to 
provide instruction on using paint programs; loads of good books, videos, and 
tutorials are available on the subject. This section provides a general overview 
of how to put a texture map together, as well as specific instructions on how to 
import a texture map into your scene and apply it to your character. 


Creating a Color Map 
A color map is what the name suggests a texture map that provides the color 
for your model. The following procedure describes how to create a color map in 
eneral terms: 
1. Ina paint program (Photoshop, Painter, and so forth), open your 
out image. Figure 63 shows outüV.tga open ín Photoshop. 








FIGURE 6.33 outUViga in Photoshop 


Create a new layer ìn the paint program, and begin creating your tex- 
ture, Figure 6.34 shows a color map in progress. 
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FIGURE 6.34 Paintingthetertwre 








3. Your color map can be as simple or as complex as you like. When 
youre finished painting, save your file in the sourcetmages directory 
dor your project. Figure 6.35 shows a simple color map. 
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FIGURE 6.35 Completed color ma 


Applying Your Color Map 


Now that you have a color map, it's time to apply it to the character and see 
the result: 
1. In Maya, click the character model. 
2. Inthe Attribute Editor, locate the modelSurface tab and click it, You 
may have to use the left and right arrows next to the tabs, as shown 
in Figure 6.36. 
3. Click the checkerboard button next to the Color attribute. The Create 
Render Node window opens, as shown in Figure 6.37. 








FIGURE 6.36 modelsurface 
{ab nthe Atribute Edhtor 





FIGURE 6.37. 
Render Node window 
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FIGURE 6.33. prefer tb. 


5. Click the arrow next to File Attributes to open that section of the. 
Attribute Editor window (if it's not already open), and then click the. 
folder icon nest to the Image Name field. The Open window opens, as. 
shown in Figure 6.39. 


FIGURE 6.39 Openwindew 


6. Select your color map, and click the Open button, Your map is loaded 
into the Image Name field, as shown in Figure 6.40. 





FIGURE 6.40 Ghrmaplonded 


7. In the Perspective view, choose Shading > Hardware Texturing, as 
shown in Figure 6.41. 





FIGURE 6.41 
Selecting Hardware Texturing 
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8. Click the model to select it. In the Attribute Editor, click the model- 
Surface tab, and change the name of the surface in the Lambert field 
to finalsurface, Save your file, 


Your texture should appear on the model in Perspective view. By laying out 
your UV and using that layout as a guide to painting your textures, the textures 
appear correctly on the model when you assign the color map to the surface. 
FFigure 6.42 shows a smoothed version ofthe model with the texture applied. 





FIGURE 6.42 Model with color texture map applied 





Applying Additional Surfaces 
Your model can have more than one surface applied to the geometry. You prob- 
ably noticed that the character's eyebrows and the inside of his mouth are the 
same color as the rest of the head. To correct this, you can create additional sur- 
faces and apply them to those specific parts of the model: 
1. Using the marking menu, select the faces that make up the eyebrows, 
as shown in Figure 6.43, 
2. As you did earlier in the chapter, right-click to bring up the marking 
menu, and select Assign New Materio 
3. Select a Lambert surface. 











FIGURE 6.43 Eyebrow faces selected 
4. In the Attribute Editor, click the color swatch, and pick an eyebrow 
color you'd like to use. 


5. Rename the surface eyebrow. Figure 6.44 shows the eyebrows colored 
and the surface name changed. 





FIGURE 6.44 Final eyebrow color 
6. Reposition your Perspective view so you can see into the character's 
mouth, and select the four faces across the back of the mouth. 


7. Hold down the Shift key, and press the right angle bracket once to 
expand the selection to include all the faces in the mouth interior. 


3. Repeat step 2-5, but this time selecta Phong E surface and rename. 
your new surface Nouthzs 





E Chapter 6 » Surfacing 





9. Save your file, A smooth proxy view of the textured and surfaced 
character is shown in Figure 645. 





FIGURE 6.45 Modelwith 





THE ESSENTIALS AND BEYOND 


UV layout s essential to belng able to surface your modei well. By laying out 
detai to the model that may not exist ln 






ADDITIONAL EXERCISES 

P Create a UV layout and color map for the eyes. One map will probably do for both eyes, 
although each eye needs ts own UV layout. 

>> Try using some ofthe other UY projection types that are available and see what results they 
create A cylindrical projection, for example, is good to use on features such asthe arm and 
‘torso, whereas a spherical projection may be a good choice for the head. 

>> Once you apply your texture map and look at the smooth proxy, you may find areas where 
‘the surface is't as you expected it to be. Feel free to go back and change your UV layout 
to address these sues, 





CHAPTER 7 


Getting Bent Out of 
Shape: Blend Shapes 


The next step in preparing your characte fr animation i to create 

a deforme set and attach it to your main model. Deformers, known in 
Autodesk Mayo software as blend shapes, change the surface topology of 
‘your model in ways you can mix, match, and control 


> Understanding blend shapes and how they work 
> Creating deformers for your character 


Setting up the blend shape interface 


Understanding Blend Shapes and How 
They Work 


Blend shapes are frequently used for creating facial expressions-—smiles, 
frowns, eyebrow raises, blinks, and so on. They are essentially copies of your. 
‘main character geometry with specific, focused changes to a small part of 
the geometry. 


Deformer Order 


A quick word about deformer order: Maya uses multiple types of deformers 
o alter your model's geometry, and the order in which those deformers are 
applied makes a difference. Maya goes through the deformers in the order 
they were applied, and later deformers can override earlier deformers if they 
perform similar alterations. 

‘The two main deformer types you'll apply to your model are blend shapes 
and the skeleton you create in Chapter 8, “Dem Bones: Setting Up Your Joint 
‘System,’ and you should create them in that order. The skeleton won't affect 








What you're doing with the facial expressions, but the facial blend shapes will 
definitely influence how the skeleton affects the model Its possible t reorder 
the deformers, but it’s easier to create them in the right order in the first place. 


Blend Shapes 


Each vertex in your model has a unique number assigned to it, and the verts 
are numbered ina particular order. Blend shapes work by checking the position 
of the verts in a given blend shape and adjusting their position relative to that 
vert’ position in your main model. 

Because of this, it's vital that you not add geometry to or delete geometry 
from either the main model or any of your blend shapes after you've cre- 
ated your blend shapes. If you do add or delete geometry, the vert numbering 
changes, and the blend shapes will no longer work. If you need to make changes 
to your geometry, you must do it before you create your blend shapes. For exam- 
ple, you'll add a couple of edge loops to your existing model in order to give you. 
some additional geometry to work with: 


1. Open your character model fle from the end of the preceding chap- 
ter, or use ChrStart.ma. 
‘You don't need the image planes anymore, so choose Edit > 
Delete All By Type > Image Planes to remove them from the scene. 
2. Add an additional edge loop around the eye sockets, as shown in 
Figure 1. 





FIGURE 7.1 Newejeloop 


3. Add an additional loop around the mouth area, as shown in 
Figure 72. 





FIGURE 7.2 Newmouthloop 


4, Clear the modeling history by choosing Edit > Delete By Type > 
History, as shown in Figure 73. 





FIGURE 7.3 Deleting history 


Creating Deformers for Your Character 


Now that you have the geometry set, you can start creating your blend shapes. 
‘To do that, you need to plan an approach for creating specific, flexible shapes 
that you can use in various combinations. 








Planning for Facial Deformers 


In general blend shapes work best when they're not trying to do too much. 
‘Typically, you make blend shapes that focus on moving one small aspect of the. 
facial geometry rather than trying to create an entire expression at once. For. 
example, you can create blend shapes that move the corner of the mouth up and 
down, and others that open and close the mouth, rather than creating one blend. 
shape that creates an open-mouth smile, It may seem like more work to create. 
focused, specific blend shapes, but the end result provides more flexibility and 
options in how the blend shapes are used. 

‘To prepare for creating blend shapes, make a lst ofthe kind of movements. 
you need in your facial features. The example in this chapter focuses on the 
‘mouth, so list of mouth shapes might look like the following: 


> Mouth corner up. 
Mouth corner dawn, 
Mouth comer in 
Mouth corner out. 
Upper lip up 

Upper lip down 
>. andsoon 


vryyy 


‘You'll also create blend shapes for the eyebrows, so create alist of possible 
blends: 


Inner brow up 
Inner brow down 
Mid brow up 

Mid brow down 
Outer brow up 
Outer brow down 


vvvvvv 


Creating Your Facial Blend Shapes 
To crate your mouth blend shapes, perform the following steps: 
1. Select the model in Object mode. 


2. Rename the model Base by using the Channel Box, as shown in 
Figure 74. 


FIGURE 7.4 
jase model renamed 





3. Choose Edit > Duplicate, as shown in Figure 75. 





FIGURE 7.5 
Duplicating the Base model 








4, Select the Move tool (w key), and move the copy ofthe model to the 
right of the original, as shown in Figure 76. 
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FIGURE 7.6 Model copy moved 


5. Zoom in on the mouth area of the copy, and select the vertices at 
the corner of the mouth on the character's left side (screen right), as 
shown in Figure 77. 
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66. Move the verts both as a group and individually, to move the corner 
of the mouth up, as shown in Figure 7:8. 


7, Select the model in Object mode, and rename it mouthenrUpLt in the 
Channel Box, as shown in Figure 79. 





FIGURE 7.8 Vertes moved 
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9. Move the duplicate over so it's next to nouthCnrUpLt, as shown in 
Figure 710. 





FIGURE 7.10 Second duplicate created 
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10. Repeat steps 5 and 6 on the right corner ofthe character's mouth 
(screen left), creating a blend shape that is a mirror of the first one, as 


shown in Figure 7.11. 





FIGURE 7.11. Leftandsight mouth comer up blend shapes 


TL. Rename the new blend shape mouthenrUpRt in the Channel Bar, as 
‘you did for the previous blend in step 7. 

12, Create two more duplicates from Base, and adjust the vets at the 
corners of the mouth to move them down, as shown in Figure 712. 
Name the new blend shapes mouthtorbnLt and nouthcorbnit. 





FIGURE 7.12. laftanérigit mouth mer down end shapes 


13. Continue duplicating the original geometry and creating blend shapes 
for your mouth. Some suggestions for additional blends are as follows: 


> 
> 
> 
> 
> 


Upper lip up 

Upper lip down. 

Lower lip up/down 

Corner in (toward center of mouth) 


Sneer (using the verts between the center of the mouth and the. 
corner) 


14. Once you bave the mouth blends you want, create some blends for the 
eyebrows. This eyebrow set wll give you great flexibility and expression: 


v 


Inner brow up (left and right) 
Inner brow down (left and right) 
Mid-brow up (left and right) 
Mid-brow down (left and right) 
Outer brow up (left and right) 
Outer brow down (left and right) 


Figure 7.13 shows a selection of blend shapes for the mouth and brows, with 
the original Base model highlighted on the far left of the top row. Looks a little 
like a chorus line, doesn't it? As you can see, the number of models you need for 
creating blend shapes can add up quickly. 


FIGURE 7.13 Blendshapesceated 








Setting Up the Blend Shape Interface 


After you have all your shapes created, it's time to create the blend shape inter- 
face that will allow you to apply one or more blends to the main model. To cre- 
ate the blend shape interface window, follow these steps: 


1, Select your blend shapes one at a time, Shift-selecting as you go. 
Finally, select your Base model. Figure 7.14 shows the results of the 
selection process, 
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FIGURE 7.14 Blendshapesand ase selected 


2. Switch to the Animation menu set, as shown in Figure 715. 





m" 
Animation menu set 





3. Choose Create Deformers »- Blend Shape, as shown in Figure 7.16, 


4. Click anywhere in the scene to deselect the blend shapes and the Base 
model. 


5. Select the Base model, and press f on the keyboard to zoom in on the 
model. Then zoom in closer on the face. 





FIGURE 7.16 
eating the blend shape interface 


6. Choose Window > Animation Editors > Blend Shape, as shown in 
Figure 717 





FIGURE 7.17 Blend Shape menu selection 


7. The Blend Shape window opens, as shown in Figure 7.18. 


FIGURE 7.18 Bl 





Shape interface window 


3. Move the Blend Shape window sa you can see your Base model. 








‘9, Move the sliders in the Blend Shape window, and observe how the 
sliders affect the Base model, as shown in Figure 7.19. The model isin 
smooth proxy mode to better show the results of the blend shapes. 





FIGURE 7.19 Bendshapesapplied tothe Base model 


THE ESSENTIALS AND BEYOND 


Blend shapes are one type of deformer you can use to affect the surface of your model. With 

“the blend shapes you created, you can animate facla expressions. Animating faclal expressions 

1s covered in Chapter 12, "Making It Move: Animating Your Character." 

ADDITIONAL EXERCISES 

P Ater you've created your blend shape interface, you can delete the blend shape models 
from your file, and the blend shapes will continue to work. Be sure to save a copy of your 
le containing the blend shape models in case you need to make changes. 

>> You can adá new blend shapes after the interface Is created. Create your new blen 


froma copy ofthe Base model, as before. Select that new blend shape and then the Base 
model, and then choose Edit Deformers > 
















“the Blend Shape window to generate the expression you want to make into a blend shape, 

then select your Base model and duplicate It. The duplicate wil have the expresslon 
You created “baked in.” Add the new blend shape to the interface as described in the pre- 
ceding bulleted item. 





Dem Bones: Setting 
Up Your Joint System 


Now that your blend shapes are complete, you can add the skeleton, or 
joint system, to the model. The skeleton's job is to animate larger segments. 
of your character, such a the arm or the head, 


> Understanding how joints work 
> Building joint chains 
> Putting it all together 


> Putting it to use: connecting the joints to your model 


Understanding How Joints Work 


Joints in a 3D model work pretty much like joints in your body do—you 
rotate a joint, and some portion of your body moves as a result. However, in 
23D model you can have joints rotate n ways that they never could in your 
body. You can have an elbow joint that rotates in more than one direction, 
for example. 

Joints function by influencing vertices on the surface of the model. 
"Iypically joints are used for rotation and mimic the joints in a human or 
animal body. Although they can be used for translation, this happens rarely. 

Joints have the potential to influence any vertex on the surface of your. 
‘model, no matter how far the vertex is from the joint. Therefore, you have 
o take care in setting up your skeleton, as you vill in this chapter, and in 
weighting the vertices to the joints in your model, as you willin Chapter 9, 
"Weighting Your Joints. 
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Building Joint Chains 


You're going to build a few joint chains, name the joints, and place them in vari- 
ous sections of the model as you go. You build the skeleton in pieces by using 
these joint chains so they're easier to place in the parts of the model they're 
designed to influence. 


Picking the Correct View for a Chain 

When you're creating a joint chain, you should carefully pick the view in which 
you create that chain. You want to select he view that provides the most infor- 
‘mation about where the joints in that chain should be positioned. Typically this 
is the view that shows the most detail about a feature in the model. For that rea- 
son, you will use the Side view to create the spine/neck/head joint chain, as well 
as the leg chain. For the arm/hand chain, you will use the Top view. Both views 
are shown in Figure 81. 





FIGURE 8.1 Viewsusedto create joint chains 





Starting in the Middle (of the Character) 


The fist joint chain you'll create is the chain for the spine, neck, and head. This 
is the chain all the other chains will hook into to create the overall skeleton, so 
it's good place to start. Follow these steps: 


1. Open your file from the end of the preceding chapter, or use. 
pre 





2. Place the cursor in the Perspective window, and tap the spacebar 
to go toa four-panel view. Place the cursor in the Side view, tap the 
spacebar again to maximize the Side viewport, and zoom in on the 
‘model so the torso and head fill the viewport, as shown in Figure 8.2. 
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FIGURE 8.2 Side viewport maximized 


3. Turn on X-Ray view by choosing Shading > X-Ray or by clicking the 
X-Ray button, both shown in Figure 8. 








FIGURE 8.3. KRayview 





4. Switch to the Animation menu set, shown in Figure 8.4. 


FIGURE 8.4 
Animation menu set 


5. Choose Skeleton > Joint Tool, as shown in Figure 8.5. 





FIGURE 8.5 
int oo 


6. In the Side viewport, place the crosshair cursor atthe character's pel- 
vis area, and click to create a joint, as shown in Figure 8.6. 


FIGURE 8.6 Peisoit 
positioned 





7. Continue up the character, placing three or four joints inthe torso 
area, as shown in Figure 87. 
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FIGURE 8.7 Spinejoints 
positioned 


8. Place a joint at the base ofthe neck, another atthe base ofthe hend, ME MER — 

and a final joint at the top of the head, as shown in Figure 8.8. When. 

all your joints are in place, press Return/Enter to create the joint —— 

chain, as shown in Figure 8.9. ** 
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FIGURE 8.8 Headandneck 
joins placed 
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FIGURE 8 
chain created 
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9. Switch tothe Front view, turn on X-Ray as described previously, and 
check to make sure the first joint you created (the pelvis joint) is inside 
the model geometry. Its not, select it with the Move tool and move it 
so that tis. Figure 8.10 shows the pelvis in the correct position. 


FIGURE 8.10 Pels positioned 


10. Return to the Side view, and make any necessary adjustments to the 
joint positions to return them to where you placed them initially. Use 
the Move tool to position the joints. 


mo 





Naming Joints 
It's important to name joints as you go. Naming joints makes it clear which 
joint does what and makes it easier to create copies of the leg and arm joints to 
use on the other side ofthe character: 
1. Select the pelvis joint. The entire joint chain highlights, but only the 
pelvis joint is actually selected. 
2. Inthe Channel Box, select the joints label above the channel values, 
as shown in Figure 8.11. 


FIGURE 8.11 
Joint name selected 





3. Type pelvis to rename the joint and press Return/Enter. The joint is 
renamed, as shown in Figure 8.12. 


FIGURE 8.12 
Joint renamed 


^. Continue up the joint chain, renaming the joints. In the example, the. 
joints are named spine1, spine2, spine3, spined, neck, head, and 
headend. 
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Creating the Leg Chain 
Next, create the joint chain for one leg: 


1. Still in the Side viewport, reposition the view so the hip and leg area 
fill the view, as shown in Figure 8.13. 


FIGURE 8.13 Leggeometryin Side view 
2. Select the Joint tool again by pressing the y key (or from the 
Skeleton > Joint Tool menu). 


3. Being careful not to lick the pelvis joint, click to set a joint in the 
hip area, as shown in Figure 8.14. 
^. Work your way down the leg, creating joints for the knee, ankle, foot, 
toe, and toe end, as shown in Figure 8.15. Press Return/Enter to cre- 
ate the joint chain. 
5. Rename the joints as you did with the torso joints. The names used 
in the example areas follows: 
P hip 
> kneet 


> ankleLe 





> footie 


> toelt 


P otoetndLt 
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FIGURE 8.14 Firstleg joint positioned 





FIGURE 8.15 Legjoints created 





6. Switch to Front view. Notice that the joint chain has been created 


re 8.16. Select the hipLt joint, and 
int chain into the characters left leg. 






on the O Y axis, as shown in Fi 
use the Move toal to move the 
geometry, as shown in Figure 8.17. 
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FIGURE 8.17 Leftlegjoints after move 








Creating the Arm Chain 
Finally, create a joint chain for the arm and hand: 


1. Switch to the Top view. Zoom and reposition the view so the hand, 
arm, and part of the torso are visible, as in Figure 8.18. As you did in 
the Side view, turn on X-Ray view. 





FIGURE 8.18 Topview positioned 

2. Select the Joint tool again by pressing the y key (or from the. 
Skeleton > Joint Tool menu), 

3. Being careful not to click on any existing joints, click to set a joint in 


the mid-back area between the spine joints and shoulder, as shown in 
Figure 8.19. This is your clavicle joint. 





FIGURE 8.19 Cavidejoint «rested 
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4 Moving down the arm, create a shoulder joint, an elbow joint, and a 
wrist joint as shown in Figure 8.20. 





FIGURE 8.20 Shoulder, elbow, and wrist joints created 


5. Continue down the hand, creating joints in the middle of the palm 
and down the middle finger, as shown in Figure 8.21. 
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FIGURE 8.21 Firsthand joints created 


6. Press the up arrow on your keyboard to return to the wrist joint. 
‘Then begin setting joints again, this time going down the index fin- 
er, as shown in Figure 8.22. 

7. Press the up arrow on your keyboard to return to the wrist joint 
again. Then set joints down the little finger, as shown in Figure 8.23. 
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FIGURE 8.22 Index fingerjoints reated 





FIGURE 8.23 Uittle-finger joints created 


8. Press the up arrow to return to the wrist again, and create joints for 
the thumb, as shown in Figure 8.24. 





FIGURE 8.24 Thumb joints created 
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9. Press Return/Enter to create the joint chain, as shown in Figure 8.25. 





FIGURE 8.25 Armjoitchain created 





10. Switch to the Front view, select the shoulder joint, and move the 
arm joint chain up into the let arm of the model, as shown in 
Figure 8.26, 





FIGURE 8.26 Armchsinmoved 


11, Asyou can see in Figure 8.26, some of the joints aren't in the right 
position inside the model because of the model's surface. Rotate 
joints as necessary to get the joints into the center of the model, as 
shown in Figure 8.27. Rotate on only one axis at atime; and it may be 
helpful to use the Perspective view, moving around the model for the 
best view as you work, 





FIGURE 








27 Hmdainadjstd. 


32. Time to rename the joints. Here's a list of the joint names in the. 
example: 


> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
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elut 
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‘idxPatat (the palm joint for the index finger) 
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Modify > Freeze 
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UelendLe 
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thebripLt 


> 
> 
> thebwiate 
> 
> thebendLt 


Putting It All Together 


Now that you have a named joint chain for the torso and one arm and leg, it's time 
to create he remaining chains and connect everything into one joint system. 


Mirroring Joint Chains 


The Autodesk Maya software allows you to mirror a joint chain across a 
specified axis. This saves you the time and trouble of creating duplicate chains 
for parts like arms and legs. Follow these steps to mirror the chains: 


1. In the Perspective view, turn on X-Ray, and zoom in on the charac- 
ers legs, as shown in Figure 8.28. 


FIGURE 8.28 Prepaingto minor 





2. Click the hipL¢ joint, and choose Skeleton > Mirror Joint > Option 
Box. The Mirror Joint Options window opens. 

3. Determine which axis you need to mirror across by looking at the 
axis widget in the bottom-left corner of the view window. In this 
example, the axis ìs the YZ axis (you'll mirror over the axis that runs 
down the center of your character). 

4. Make sure Mirror Function: Behavior is selected, but don't click the 
Mirror button yet. 


Using Variables for Naming 


Here's where typing Lt over and over again pays off. You can identify a charac- 
ter string within the joint names and have it replaced with another character 
string. In this case, you will replace L£ (for left) with R (for right}: 


1. In the Mirror Joint Options window, type Lt into the Search For field. 


2. ‘ype Rt into the Replace With field, The completed window is shown 
in Figure 8.29. 





FIGURE 8,29 Variable names inserted 


3. Click the Mirror button. Maya creates a duplicate joint chain inside 
the right leg of the character, as shown in Figure 8.30, with the joints 
renamed. 

4, Reorient the view wit 
shown in Figure 8.31. 





Jow so you can select the clavit joint, as 
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FIGURE 8.30 Mirrored joint chain created 


FIGURE 8.31 davltjoint selected 


5. Press g on your keyboard to repeat the Mirror command, and create 
an arm chain for the right side of your character. The result is shown 
in Figure 8.32. 





FIGURE 8.32 Rightside arm chain created 


Putting it All Together. m 


Connecting All Your Chains 


With all your joint chains created and named correctly, you can now connect. 
them all together into one joint system. Follow these steps to parent the leg and 
arm chains to joints in the torso chain: 


11. Zoom in on the pelvis and hip joints, as shown in Figure 8.33. 





FIGURE 8.33 Pelvisandhip joints 


2. Select the hipLt joint, and then Shift-select the pelvis joint, as 
shown in Figure 8.34, 





FIGURE 8.34 hipltand pelvisjoints selected 





3. Press the p key on your keyboard to parent the hipLt joint to the. 
pelvis joint The result is shown in Figure 8.35. 


‘Theoden wich 
you select te joints 
— 

— 
ied pel 
—“ 
— 

tel which jintis the 
Parent by determining 
whichis next 
thelageend ofthe 


large end indicates the 
Parent. Nte smalend 
— 
— the FIGURE 8.35 hiplTand pelvis joints parented 

hipLthinandpres 

Sut Pt unpre, 4, Repeat steps 2 and 3 on the right side, parenting the hipRt joint to 
andthe agin. the pelvis joint. The result is shown in Figure 8.36. 








FIGURE 5.36 hphtandpelrsjents prented 





5. Scroll up so you can see both clvicle joints and the top spine joint 
{the one just before the neck joint). Repeating the process you used 
in steps 2 and 3, parent the clavicle joints to the top spine joint. The 
result is shown in Figure 8.37. 





FIGURE 8.37. nice and spinejontsparented 


6. Your skeleton is now complete. Figure 8.38 shows the model with the 
skeleton highlighted. 





FIGURE 8.38 Completed skeleton 





Putting It to Use: Connecting the Joints to 
Your Model 


The joints are now set up in a hierarchy that can control your model's deforma- 
tion nicely. The final step in this chapter is to attach the joints to the model's 
geometry, in a process called skinning, so rotating a joint causes the model to 
bend in response. You will also attach the eyes to the skeleton via parenting. 


Using Smooth Bind 
You will use the Smooth Bind option to attach the joints to the model. Smooth 
Bind allows any given vertex on the model to be influenced by more than one 
joint, something that’s desirable when you're rigging a character. Frequently 
you'll want to have more than one joint influence the vertices near a joint so 
that the bends happen more smoothly and naturally. 


Skinning Joints to Your Model 
To skin the joints to your model so that rotating a joint affects the model's 
geometry, follow these steps: 
¶ Selectthe pelvis joint. Shift-select the character mesh, as shown in 
Figure 8.39. 





FIGURE 8.39 Skeletonand mesh selection 


2. From the Animation menu set, choose Skin > Bind Skin > Smooth 
Bind > Option Box, as shown in Figure 8.40. 








FIGURE 8.40. Selecting the 
Smooth Bind option box 


3. The Smooth Bind Options window opens. Set Bind Method to 
Closest Distance, set Max Influences to 1, and uncheck Maintain 
Max Influences. The settings are shown in Figure 8.41. 





FIGURE 8,41 Smooth Bind Options settings 
^. Click the Bind Skin button. 


‘The character mesh turns purple to show the mesh has been bound to the 
joints, as shown in Figure 8.42, Click a joint, and then select the Rotate tool and 
rotate the joint to see how it now affects your model, as shown in Figure 8.43. 





FIGURE 8.42 Mesh bound tojoint 
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FIGURE 





43 Joints affecting the model 





Parenting the Eyes to the Skeleton 


Because the eyes are separate from the main character model, they aren't cur- 
rently connected to the skeleton. You can parent the eyes to the head joint so 
that when the head rotates, the eyes move with the head and stay in the eye 
sockets: 


1. Click either eye, and then Shift-click the head joint. The selection 
should look like Figure 8.44. 





FIGURE 8.446 Eyeandhead joint selection 


2. Press p to parent the oye to the head joint. 


3. Repeat steps 1and 2 forthe other eye. Rotate the head joint to ensure 
that the eyes are parented correctly. 


THE ESSENTIALS AND BEYOND 


Setting up Joints can bea time-consuming, precise task, but It's an important step in the rig- 
ing process. Etra time spent getting it right means fewer problems when you start animating 
your character, 


ADDITIONAL EXERCISES 


P> Experiment with the other types of bind options available, and see what kinds of results 
they produc. For stance, how is the bind diferent i you choose Closest In Hierarchy 
Instead of oses Distance? 

P The Max Influences setting determines the maximum number of joints that can influence 
any given vertex on a model. You set this to 1 in order to make the weighting steps that 
Solow in Chapter 10 easter to complete. Try setting Man Influences to another number, and 
‘then rotate a feve joints in your —— — 


CHAPTER 9 





Weighting Your Joints 


After your joints are influencing the surface of your model, they need to 
be weighted so they cause smooth, pleasing deformations when the joints 
are rotated, This chapter describes how weighting works and how to 

your joints so they deform your model in the way you want. 





> Understanding joint weighting and why it's important 
> Adjusting weights 


Understanding Joint Weighting 
and Why It’s Important 


Painting skin weights is a vital step in the rigging process. Appropriate skin 
weights, or the amount of influence a joint has on a given vertex, are cruci 
in creating a character rig that deforms the model ina pleasing and convinc- 
‘ng way. 





Joint Influence on Deformation 


Every joint ina skeleton has the potential to influence every vertex on the 
surface of the model. Infact, every joint does influence every vertex on the 
‘model, but sometimes that influence is zero. The amount of influence a joint 
has over a vertex will determine how much or how little that vertex moves 
when the joint is rotated. 

Every vertex on the surface of a model must have a tota influence of 1, or 
100%. That influence can be assigned to only one joint, a couple of joints, 
or many joints, but the total influence on a vertex can be only 1 So if Jointl 
bas 70% influence on a vertex, and Joint2 has 3096 influence on the same. 
vertex, then that vertex will be displaced significantly more when Joint] is 
rotated than when Joint? is rotated. If the influence on a vertex from a joint 
is 1008, that vertex will move when that joint i rotated, and only when that 
Joint is rotated. 





In the Autodesk® Maya® software, one way joint weights are displayed is with 
a grayscale surface on the character, using black, white, and a range of grays. 
When vertices have white underneath them, they re influenced 100% by the 
current joint. When they have black under them, they aren't influenced at all 
When the shading under a vertex is gray, it means the selected joint is influ- 
encing that vertex at something less than 100%. The closer to white the gray 

is, the more the joint is influencing the vertex; the closer to black, the less the 
influence. 


Why You Used the Options You Did at the End 
of the Last Chapter 


You'll remember from the end of Chapter 8, "Dem Bones: Setting Up Your 
Joint System,” that you set Max Influences to 1 and turned off Maintain Max 
Influences. With these settings, every vertex on your model is currently influ- 
enced by only one joint, but that influence can be redistributed to more than 
one joint. This style of binding makes it much easier to redistribute weights over 
two or more joints Ifyou had set Max Influences to 2 or higher, there would 
likely be weight on multiple joints, making it more time-consuming to adjust. 
the joint weights to create smooth, pleasing deformations. 


Adjusting Weights 


In order to get your model to deform well, you have to make adjustments to the 
weighting Maya did automatically. Although this isa time-consuming process, 
the tools Maya provides are easy to use and do the job wel. You will use the Paint 
Skin Weights tool to adjust your weights. To select the tol, choose Skin > Edit 
‘Smooth Skin > Paint Skin Weights Tool > Option Box, as shown in Figure 9.1. 


FIGURE 9.1 Selecting Paint Stin Weights 
tool options 


Strategies for Assigning Weights 


When assigning and adjusting weights on your model, there are some effective 
approaches that work very well, get the weights the way you want them, and 
don't cause additional work for you. 

Remember, every vert has to have a total weight of 1. Therefore, it's impossible 
to “erase” weight by lowering the influence to 0. Any weight you remove from 
a given vert in this manner has to goto some other joint in the rig, and that's 
dangerous. You could end up with random parts of your model moving when. 
you rotate the joint, which is undesirable. 

To avoid this, a good strategy is to only add weight toa vertex, never remove 
it. Ifyou need to lower the influence ofa joint on avert, select a nearby joint in 
the chain and add weight to that joint. Adding weight to another joint automati- 
cally removes it from the joint with too much influence. In the exercise in this 
chapter, you'll se this strategy in action, To adjust weight on your model, you'll 
tse two of the paint operations: Add and Replace. 





Paint Skin Weights Tool—Add 


‘The Add operation, shown in Figure 9.2, adds the current Value setting, also 
shown, to the vertex being painted, up to a value of 1. This too! can only 
increase the value on a vert. 





FIGURE 9.2 Paint Skin Weights 








Paint Skin Weights Tool—Replace 


‘The Replace operation, shown in Figure 9.3, replaces the current value on a vert 
with the value in the current Value setting. This tool can reduce values ifthe 
value currently on the vert is higher than the replacement value, so take care. 
that you're replacing with a higher value than the value currently assigned. A 
good way to check values is with the Eyedropper too, also shown in Figure 9.3. 
Click the Eyedropper, and then click the vert you want to check. The Value slider 
resets to the vert's current value, 


—— 


FIGURE 9.3 Paint Skin Weights 
Replace operation 


Painting Your Weights 


Every character is different, and how the weights on your specific character are 
distributed will depend on the structure of the model and your goals for how the 
character will deform. The following exercise shows how to distribute weights 
and some strategies for working efficiently. To see the example model with com- 
pleted weights, check out chaFinish.na. 

Follow these steps: 


1 Open chastart.ma. 


2, Select the model geometry. 





3. From the Animation menu set, choose Skin > Ei 
Paint Skin Weights Tool > Option Box. The model turns black and 
white, and the Tool Settings window opens, as shown in Figure 94. 








FIGURE 9.4 Paint Skin Weights tool selected 


4. Zoom in on the character's left elbow. Select the etbowt t joint from 
the joint list in the Tool Settings window, as shown in Figure 9.5. 





FIGURE 9.5 Leftelbow selected 


As the figure shows, the elbow influence (white areas) is also dis- 
tributed to the wrist area, and part of the elbow has no weight at 

all from the elbow joint (the black area under the verts nearest the 
shoulder). You'l add some weight to those verts so the verts between. 
the elbow and shoulder are influenced by two joints. You'll also redis- 
tribute some weight from the wrist joint to the elbow joint. 





9» Weighting Your Joints 


5. Near the middle of the Tool Settings window, select the Solid Brush. 
profile, and set Normalize Weights to Interactive, as shown in 
Figure 9.6. Click Yes in the pop-up window that appears. 


FIGURE 9.6 Solid Brush profile 
selected, and Interactive Normalize Weights selected 


6. If necessary, scroll the Tool Settings window and select Replace as the 
Paint Operation, and set the Value slider to 0.5, as shown in Figure 9.7. 





FIGURE 9.7 Selectingthe 
Replace operation 





7. Hover your cursor over the character geometry. The brush icon 
appears—a red circle with n A in the center. Reduce the size of the. 
brush by holding down the b key and dragging left until your brush is 
small enough to touch only one row of verts, as shown in Figure 94, 


FIGURE 9.8 Sting theReplacebrush 


3. Click and hold the LMB, and drag the paintbrush icon over the verts 
in the elbow edge loop nearest the shoulder. Reposition the view, and 
paint the weights on the back sie of the arm as well. As you paint 
over the verts, the geometry turns gray, indicating that it is now 
influenced 50% by the elbow joint. Figure 9.9 shows the completed 
paint operation. 


FIGURE 9.9 Elbow verts painted 


9. Reset the Value slider n the Tool Settings window to 1.0, and paint 
any verts in the next edge loop over (closer to the wrist) that have. 
black beneath them, as shown in Figure 9.10. The completed paint. 
operation for these verts is shown in Figure 9.11. 








FIGURE 9.10 Unpainted elbow verts 





FIGURE 9.11 Paintedelbowverts 


10. SelectwristLe from the Influences list in the Tool Settings window. 
The wrist loop nearest the elbow should have black under the verts, 
as shown in Figure 9.12. 


11, Reset the Value setting to 0.5 in the Tool Settings window. 


12, Hold down the b key, and left-click and drag to resize your brush. Paint 
the vert in the wrist loop nearest the elbow, as shown in Figure 9.13. 





FIGURE 9.12. Wistvets 





FIGURE 9.13. Witverspainted 


1, Switch back tothe eLbwL joint by using the Tool Settings window, 
and observe how the vets atthe first wrist loop are now gray instead 
of white, as shown in Figure 9.14, By adding influence to those verts. 
for the wrist joint, you automatically reduced the influence of the. 
elbow joints on the same verts. 


D 


as 





FIGURE 9.14. bowloppaiting complete 


With elbwLt selected in the Tool Settings window, click the Lock but- 
tonat the left side of the window, shown in Figure 9.15. This locks 
the weights for the elbow as they currently are, so they can't acciden- 
tally be changed. 





FIGURE 9.15 Elbow weights locked 


Continue painting weights for every joint on the left side of the 
character as well as the spine and head. As you get each weight the 
way you want it, lock the weight to the joint as you did in step 14, 

‘To see how the weights are affecting the surface, rotate the joint 
you're working on and observe the surface deformation. When you're 


finished checking the rotation, select the model and click the Paint 
‘Skin Weights tool icon in the Last Tool Used slot of the Toolbox, as 
shown in Figure 9.16, and continue weight-painting for any joints 
that still need adjusting, 


is 
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FIGURE 9.16 
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Mirroring Weights 


Painting weights is a time-consuming, exacting process. Fortunately, you have 
to paint only half your character, because Maya has a tool that mirrors your skin 
weights to the other side of the character: 

1. Select the model geometry. 


2. Choose Skin »- Edit Smooth Skin > Mirror Skin Weights > Option Bas, 
asshown in Figure 917. The Mirror Skin Weights Options window opens. 





FIGURE 9.17 MiorSkin Weighs Options 
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Weighting Your 





3. Select the options shown in Figure 9.18, and then click Mirror. The 
skin weights on the left are mirrored to the right side ofthe model 





FIGURE 9.18 Miror Skin Weights Options settings 


THE ESSENTIALS AND BEYOND 


‘Skin weighting sa vital part ofthe rigging process, because It ensures that the surface of the 
model deforms appropriately. It can be a time-consuming process, but tals can be approached 
Uke a puzzle to solve by determining just how much welght from each joint should be applied 
to each verter. 





ADDITIONAL EXERCISES 





> One way to speed up the weighting process bs to slightly rotate the joint you're working 

with before weighting, With te ln rotate, youllsee the vertsmoveasyou change the 

weighting, giving you an idea of how the weight you're assigning wil affect the surface of 

‘the model. After you're finished, be sure to reset the joint to O rotation on all three ares. 

P This process can be overwhelming, especially when you're starting out. If you're having 

weights the way you want them, try practicing with a cylinder. Create 

with 10-12 loops around the circumference, and put a joint structure Inside It, 

‘then weight the surface to the joints. Practicing with simple geometry can make It easier 
to get the concepts dows 




















CHAPTER 10 


Rigging Your 
Character 


With your skeleton in place and attached to your model the next step is 
to rig your character for animation. Character rigging creates controls for 
‘making rotating joints easier and speeding up your animation workflow. 


> Understanding basic rigging concepts 
> Serting up the leg controls 

> Setting up the torso control 

> Setting up the character control 


> Creating a custom shelf 


Understanding Basic Rigging Concepts 


Before you get started, it's helpful to understand the two types of joint rota- 
tion you'll be working with: forward kinematics and inverse kinematics. 
Kinematics describes the motion of objects and groups of objects without 
considering the force that moves those objects—in other words, how the 
joints in your character rotate, without worrying about what drives that 
rotation, 


Forward Kinematics 

Forward kinematics (FK) uses a joint higher up the hierarchy to move the 
joints farther down the hierarchy. For example, the shoulder joint, when. 
rotated, moves the elbow and wrist joints along with the shoulder, FK is 
automatic when setting up a joint hierarchy—all the joints in your charac- 
ers skeleton currently use FK for rotation. 
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Inverse Kinematics 


With inverse kinematics (IA), you use a joint farther down the hierarchy to 
rotate joints higher up in the joint chain. An IK chain has a defined length, and 
the joints are all controlled by an IK handle, which when moved rotates the 
joints in the chain. 

IK is great for things lke legs, where fet need to stay in place on the ground 
‘when a character crouches dawn. The IK handle is left in place, and by moving 
or rotating other joints in the model outside of the IK chain, you can bend the 
character's leg without the foot moving, something nearly impossible to achieve 
with an FK chain. 





Setting Up the Leg Controls 


Using IK in a character’ legs is a requirement in any rig in order to keep the 
character's feet in contact with the surface on which he/she/it is standing. You'll 
use IK chains to set up your character's leg so that it can stay in place and still 
have the foot and knee rotate as you want them to. 


Creating Leg IK Chains 


IK chains are relatively straightforward to create. You will use a total of three. 
chains in your characters leg and foot. Follow these steps: 
71. Open your weighted character fle from the end of the preceding 
chapter, or use chieStart.ma, 
2. To make the joint chains easier to see and select, goto the Show 


‘menu in the Perspective view, and uncheck Polygons, as shown in 
Figure 101. 


FIGURE 10.1 
Show > Polygons unchecked 








3. Zoom in on the left leg joint chain, as shown in Figure 10. 





FIGURE 10.2 Leftlegjintchain 


4, From the Animation menu set, choose Skeleton > IK Handle Tool > 
Option Bos, as shown in Figure 10.3. 





FIGURE 10.3 
Handle Toot menu tem 


5. In the Tool Settings window, select ikRPsolver from the Current 
Solver drop-down menu, as shown in Figure 10.4. 


FIGURE 10.4 liPoherieleced 


6. Your cursor is now a crosshair, Click the left hip joint, skip over the 
knee joint, and click second time on the ankle joint Your first IK. 
chain is created, as shown in Figure 10.5. 


saher alow youto — 





FIGURE 10.5 First IKehain created 


7. Press y on the keyboard to reselect the IK Handle tool Click the. 
ankle joint, skip over the foot joint, and click a second time on the 
toe joint. Your second IK chain is created, as shown in Figure 10.6. 





FIGURE 10.6 Send Kchin created 





8, Pressyy to reselect the IK Handle tool. Click the toe joint, and click a 
second time on the toeEnd joint. Your third and final IK chain is cre- 
ated, as shown in Figure 10.7, 


| 


FIGURE 10.7 Third ik chain created 





9. Your leg IK chains are complete. If you select all three IK handles 
(the three-pointed icons that appeared at the end of each chain) and 
select the Move tool, you can move the foot around, the knee bends 
in response, and the movement stops at the hip, or the top of the first 
IK chain. The moved foot is shown in Figure 10.8. After you're fin- 
ished moving the foot (is fun, isn't it), undo your moves to return 
the foot to its rest position. 


10. Repeat steps 6-9 on the right leg joints to create IK chains for the 
right leg. 





FIGURE 10.8 Legjoints under iK control 





Creating an External Control Handle 


Selecting all three IK handles on either leg every time you want to move the leg 
is too time-consuming, so you will create an external control and connect it to 
the handles. Then, by selecting one control, you select all the handles fora leg 
with one click. Here are the steps: 


1. Turn the model's geometry back on temporarily by clicking the Show 
‘menu in the Perspective view and rechecking Polygons, as shown in 
Figure 10.9. 


FIGURE 10.9 
Shaw > Polygons checked 


2. Choose Create > NURBS Primitives > Interactive Creation 
to uncheck that option, then choose Create > NURBS 
Primitives > Circle, as shown in Figure 1010. 





FIGURE 10.10. Geste» NURBS 
Primitives > Cirde 





3. Select X-Ray from the Perspective view’s Shading menu to make the 
‘model transparent. 


4. Move and scale the NURBS circle so that surrounds the left-foot 


geometry of the character. When you're finished, vou should have 
something that looks lie Figure 10.11. 





FIGURE 10.11 NURBS drede in place 


5. Choose Modify > Freeze Transformations, as shown in Figure 10.12. 
‘This zeros out the move information and makes the control easy to 
reset if necessary. 





FIGURE 10.12 
Modify > Freeze Transformations 


6. Inthe Channel Box, click the text nurbscircte1, and rename the 
circle footctrlt, as shown in Figure 10.13. 





FIGURE 10.13 
Foot control renamed 


7. Duplicate the circle (Edit > Duplicate), and move the duplicate circle 
so that it surrounds the right foot, as shown in Figure 10.14. Rename. 
this circle footctrirt. 





FIGURE 10.14 NURBS circle duplicate 





2. Choose Modify > Freeze Transformations to reset the move informa- 
tion to zero. 


Connecting the IK Chains to the Handle 
‘To connect the IK chains to the handle you just created, perform the following 
steps: 

1. Uncheck Polygons in the Perspective view's Show menu. 


2. On the left leg, click the IK handle at the toe£nd joint, and then 
Shift-cick the IK handle at the toe joint. Press p on the keyboard to 
parent the toeEnd IK handle to the toe IK handle. 








3. Click offthe handles to deselect them. 

4. Click the toe IK handle, and Shift-click the ankte IK handle. Press p 
toparent. 

5. Click offthe handles to deselect them, 


6. Finally, click the ankle IK handle, and Shift-click footcer1Lt. Press p 
to parent the ankle IK handle to the NURBS circle. The NURBS circle 
now controls all three IK handles. 


7. You need to adjust the position of footctr t's pivot point. Select the 
 NURBS circle. Press and hold the d and v keys on your keyboard, The. 
d'key activates the pivot point Move tool, and the v key snaps the pivot 
Point to a joint when you move it. With d and v pressed, your pivot point 
Move tool should look like Figure 10.15. 





FIGURE 10.15 Pivotpoint Movetool 


8. Click and hold in the center of the pivot point Mave tool, and move 
the pivot point to the ankle joint, as shown in Figure 10.16. Release 
the dandv keys. The pivot point of footCtr Lt is now at the ankle. 





FIGURE 10.16 Pivotpoint moved 


9. Repeat steps 2 through 8 on the right leg. 





Using Pole Vector Constraints for Controlling 
the Knee 


Next, you'll create another control and apply a pole vector constraint to it so the 
knee moves when the control does: 


1. Choose Create > Locator, as shown in Figure 10.17. 





FIGURE 10.17 
Create > Locator menu 


2. With the Move tool selected, press and hold the v key to turn on snap- 
ping. Click and hold in the center of the Move tool, and move the 
locator to the left knee, as shown in Figure 10.18. 





FIGURE 10.18 Locatorsnapped tothe 
knee joint 





3. Using just the Z-axis handle, move the locator forward to in front of 
the knee, as shown in Figure 10.19. 





FIGURE 10.19 Lectormoved 

4 With the locator selected, choose Modify > Freeze Transformations, 
to zero out the move information. 

5. Using the Channel Box, rename the locator kneeCtrlLt.. 


6. With the locator still selected, Shift-click the ankle IK handle and 
choose Constrain > Pole Vector, as shown in Figure 10.20. 





FIGURE 10. 
Constrain > Pole Vector menu 








7. A connection is established between the pole vector on the IK handle 
and the locator, as shown by the line connecting the two. Now, mov- 
ing the locator rotates the pole vector, which in turn rotates the 
knee, as shown in Figure 1021. 


FIGURE 10.21 Polevector rotated 


8. Repeat steps 1 through 6 for the right leg. 


Setting Up the Torso Control 


Next to the feet, the torso is probably the part of your character you'll move the 
most. Your next rigging step is to set up a control similar to the foot controls for 
the torso. 


Creating the Torso Control Handle 


The torso control attaches to the pelvis joint and allows you to move the char- 
acter’ hips. To create the control handle, perform the following steps: 


1. Make the polygons of your model visible by checking Polygons in the 
Perspective window's Show menu. 


2. Create another NURBS circle by using the Create menu. 








3. Holding down v to turn on snapping, move the NURBS circle to the. 
pelvis joint. 


4, Scale the circle so it's outside the model geometry, as shown in 
Figure 1022. 


FIGURE 10.22 Torso control sealed 

5. Choose Modify > Freeze Transformations to zero out the move infor- 
mation and reset scaling for the circle to 1. 

6. Using the Channel Box, rename the circle torsoctrt. 

7. Using the Perspective window's Show menu, uncheck Polygons. 


Connecting the Torso Control 
With the torso control created, the next step is to attach it to the pelvis joint 
using the following procedure: 
¶ Selectthe pelvis joint. Shift-click torsoctrl, and press p on your 
keyboard to parent. 
2. Test your leg IK. Click torsoctr1, and move it down toward the feet. 
‘The pelvis joint and everything above it should move dwn, but the 
feet should stay in place, and the legs should bend as the torso moves 
down. Figure 10.23 shows torsoctr moved downward. 





FIGURE 10.23. taret moved 


3. Reset the Trandate values on torsoCtrl to zero using the Channel Box. 


Setting Up the Character Control 


It’s convenient to have one control to click that moves the entire character and 
all its controls to a new location or positions the character at the beginning of a 
shot. The final control you'll create moves all the controls at once. 


Creating the Character Control Handle 


‘To create the character control handle, which moves the model and all its con- 
trols, follow these steps: 
1. Create a NURBS circle by using the Create menu. 


2. Scale the circle so it encompasses the foot control, as shown in 
Figure 1024. 


3. Using the Channel Box, rename the NURBS circle charctrl. 


4. Choose Modify > Freeze Transformations to reset the values for the. 
circle, 





FIGURE 10.24 Character control sealed 


Connecting the Character Control Handle 


The next step is to connect the character control handle to the rest of your rig 
Follow these steps: 





71. Select kneectrlLt. Shiftclick footCtrl t, and press p on your key- 
board to parent the knee control to the foot control. 


2. Repeat step 1 for the right knee and foot controls. 

3. Select footCtrlLt. Shifi-cick charctr, and press p. 
^4. Repeat step 3 for the right foot control, 

5, Select torsoctr1. Shiftclick charctrl, and press p. 


6. Select charCtr1, and move the character in the scene, All the other. 
controls should move along with the character. 





2. In the pop-up window that appears, shown in Figure 10: 


Creating a Custom Shelf 


Another way to easily access contrals is to create a custom shelf for your charac- 
ter. The following procedure takes you through creating a shelf and button; the 
number of buttons you create depends on your particular character: 


1. Click the small down arrow above the Toolbar window, to the left of 
the shelf window, and select New Shelf, as shown in Figure 10.25. 


FIGURE 10.25 
New Shelf mena 





name for your new shelf Click OK. 
FIGURE 10.26 
Shelf naming window 


3. Click the Script Editor button in the lower-right corner of the inter- 


face, as shown in Figure 10.27, to open the Script Editor window. 


‘Seip Eto butlon 


FIGURE 10.27 
Saipt tor button location 





4, In the Script Editor window, choose Edit > Clear History, as shown 
in Figure 10.28. 





FIGURE 10.28 CearScipt fat 





stay 


5. In the scene window, select the left shoulder joint. A line f code 
appears in the Script Editor window, as shown in Figure 10.29. 





FIGURE 10.2 


Joint selected 
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6. Highlight the line of code in the Script Editor window, and click the 
Save Script To Shelf button, as shown in Figure 10.30. 


FIGURE 10.30 
Save cit Yo Shelf button 
location 








7. A pop-up window appears, as shown in Figure 10.31. Type shdt in 
the text feld, and click OK. 


FIGURE 10.31 
Button: naming window 


‘8. Another pop-up window appears, as shown in Figure 10:32, Click the 
MEL button, 


FIGURE 10.32 
Script type window 


9. The new button appears on your custom shelf, as shown 
Figure 1033. Ifthe button doesnt immediately appear, click the tab 
for another shelf and then return to your custom shelf 





FIGURE 10.33 
New self button 


10, Click anywhere in the scene to deselect the joint, Click the new shelf 
button. The let shoulder joint is again selected. 


THE ESSENTIALS AND BEYOND 








An this chapter, you learned some of the basics of rigging. Rigs can be very simple or mind- 
'glingly complex, but they al share the same goal—to make the animation process as, 
smooth and effortless as possible. 


ADDITIONAL EXERCISES 


> You usd simple NURBS cries for control handles, but anything can be used as a control- 
Some handles arest the features they control; others are arrows that show the 
direction in which the feature can be moved or rotated. Try customizing your controls:select 
then right-click the NURBS drte, and select Edit Point. Select an edit point, andusethe 
Mave tool to move It around and change the shape of the NURBS ird 











ing the lowest spine joint last. Then, in the Script Editor window, select all the ines that 
teference the spine and click the Save Script To Shelf button. 





CHAPTER 11 


Setting the Scene: 
Creating an 
Environment 


Your character is now rigged and ready for animation, but he needs some 
place to show off his moves. In this chapter, you'll create a set for your char- 
acter, texture the walls and floor, and put in a couple of props to make the 
room look more interesting. 


> Building a Room 
> Building Props 


Building a Room 


Building a set in computer graphics isa lot like building a set for a live- 
action movie: you only build the parts of the set that will be seen on-camera. 
Not only does this save time and effort, but it also makes camera placement 
and movement easier, because you're not dealing with walls, furniture, or 
other elements that may get in the way. For your set, you'll create and tex- 
‘ture a side wall, back wall, and floor. 





Creating the Floor and Walls 


Youll create your set in the scene file containing your character. That way you 
‘won't have to import the characte later, and you can build your set at an appro- 
priate scale, You'll start by creating the geometry for the floor, then you'll dupli 
cate that geometry, and tweak it for use as the walls as follows: 


1. Open your file from the end of Chapter 10, or use Chi1Start.ma. 


2. Select Create > Polygon Primitives, and make sure Interactive 
Creation is unchecked. If it's checked, select it to uncheck it. 


3. Select Create > Polygon Primitives > Plane > Option Box. 


^. The Polygon Plane Options window opens. Use the settings shown in 
Figure 11.1, and click Create. 


FIGURE 11.1 PolygonPlne Opt 





5. With the floor plane selected, select Edit > Duplicate. The duplicate 
will be your back wall. 
6. In the Channel Bax, set Rotate X to 90, as shown in Figure 11.2, 





FIGURE 11.2 
Betting the fist wall pane. 


7. Using the Move tool, position the rotated plane at the back edge of 
the ground plane, and move it up so the bottom edge is just below the 
‘ground plane (see Figure 11.3). 








FIGURE 11.3. Backwallplanemoved 





8. With the back wall still selected, select Modify > Freeze 
‘Transformations. 
9. Duplicate the back wall, and rotate it 90 degrees on the Y axis. 
10. Move the copied wall into position on the screen-left side of the set, 
as shown in Figure 11.4. 


11, With the side wall still selected, choose Modify > Freeze 
Transformations. 





FIGURE 11.6 Sidewallereated 








Texturing the Floor and Walls 


With your set walls and floors in place, you can now texture them. The good 
news s, because they're in their original state, you don't have to lay out UVs. 
for them. You can use a small, tileable texture on the alls and floor, and set 
the texture so it repeats on the surfaces, Tileable textures are created in a. 
‘way that makes the edges between repetitions of the texture invisible. Follow 
these steps: 


1, Find or create tileable textures for the wall and floor surface. 
Figure 11.5 shows a quick wall texture created in Photoshop, along 
with a floor texture found on the Internet, Place the textures in your 
project directory’s sourceimages folder. 


FIGURE 11.5. Walltertueandfi 





texture 

2. Select and then right-click on the back wall, and select Assign New 
Material, as shown in Figure 11.6. 

3. The Assign New Material window opens. Select Lambert. 


4. The Attribute Editor opens, showing the Lambert surface you just 
created. Click the name field next to Lambert, and change the name 
towattTexture, as shown in Figure 11.7. 


5. Click the checkerboard next to the Color attribute. In the Create 
Render Node window that appears, click the File button. 





FIGURE 11.6 Assign 
Mewe Material menu item 





FIGURE 11.7 Surtacerenamed 


6. In the Attribute Editor, click the folder next to Image Name, Navigate 
to your sourceinages folder (i necessary) and select your texture. 
map, as shown in Figure 118. Click Open. 





FIGURE 11.8. Teturemap elected 





7. Tum on hardware texturing by selecting Shading > Hardware Texturing 
in the Perspective view. The wall texture is visible on the back wall, as 
shown in Figure 11.9. Currently the texture is spread over the whole 
Wall. Here's where the repeatable nature ofthe texture comes into play 


FIGURE 11.9 Texture map laced 


5. In the Attribute Editor, click the place2dTexture2 tab. Under 2d Texture 
Placement Attributes, change the Repeat UV values to something 
greater than 1. The number you enter in these fields s the number. 

f times the texture will be repeated over the surface ofthe object. 

Uis the number of repetitions on the horizontal axis, and V represents 
the number of repetitions on the vertical axis. When you achieve a 
look that you like, close the Attribute Editor. Figure 11.10 shows the 
place2dTexture window with Repeat UV values of 5 for the wall texture. 








FIGURE 11.10 placendtertre values 


9. To texture-map the other wall, lick to select it, and then right-click. 
Existing Material > walfTexture, as shown in Figure 111. 
signed to the side wall, as shown in Figure 11.12, 








FIGURE 11.11 Assign 
risting Material menu item 





FIGURE 17.12 Textureassgned 


10, Select and then right-click the floor plane, and select Assign New 
Material from the marking menu. Select a Phong E surface, and 
rename it flor. 
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11, Repeat steps 5 and 6 to assign your texture map to the floor material 
Figure 11.13 shows the texture in place (the grid has been turned off 
to improve visibility). 





FIGURE 11.13 Roortertue assigned 


12. Click the place2dTexture3 tab for the foor texture, and change the 
Repeat UV values until you get a look you like. Figure 11.14 shows the 
repeat values for the floor texture. 





FIGURE 11.14 FoorRapeatW 
Settings hanged 


Building Props 


You now havea textured room in which your character can perform, but it looks a 
little bare. Next, youll create a couple of props to give your set a more live-in feel. 





Creating a Table 
You'll build a simple small table and a wall hanging for your set, texture them, 
and put them in place. First, follow these steps to hide the walls and floor in 
Your scene and make it easier to work on the table: 

1. Select the walls and foor of your set. 


2. Select Display > Hide > Hide Selection, as shown in Figure 11.15. 
The walls and floor disappear. 





FIGURE 11.15 Hide Selection 
menuitem 


3. Select Create > Polygon Primitives » Cylinder »- Option Bax. In the 
window that opens, set the values as shown in Figure 1.16, and click 
Create. 


FIGURE 11.16 Polygon yiinder Options 
window 





4. Move the cylinder ff to the side f the character, In vertex compo- 
nent mode, move and scale the rings of vertices to create a basic table 
shape, as shown in Figure 11.17 








FIGURE 11.17 
Table sculpted 


5. Select Display > Show > All to make the walls and floor visible 
again. Move the table onto the set, and position it near the side wall 
toward the back of the set, as shown in Figure 11.18. 








FIGURE 11.18 Tablemodel positioned 


6. You will use procedural textures to surface the table. Procedural 
textures are mathematically generated and don't require image files 


to create their effects. Select the faces that make up the tabletop, as 
shown in Figure 11.19. Right-click to bring up the marking menu, 
and select Assign New Material 





FIGURE 11.19 Tabletop faces selected, and 
marking menu open 


7. The Assign New Material window opens. Select a Phong E material. 
Rename the material tableTop. 


8. In the Attribute Editor window, click the checkerboard next to the 
Color attribute. The Create Render Node window opens, as shown 
in Figure 11.20. Scroll down the listof materials (f necessary), and 
select Granite 





FIGURE 11.20. reste fender 
Node window 





9, In the Perspective window, select Renderer > High Quality Rendering 
to ee the texture on your tabletop. In the Attribute Editor, make 
adjustments to the Granite Attributes until you have a surface you 
like, Figure 11.21 shows one possible combination of settings. 


FIGURE 11.21. Ganitestttbute 
settings 


10. Select the untextured faces on the table, and assign a new Phong E 
‘material to these faces. Rename the material tableBase. This time, 
assign a Wood procedural texture to the Color attribute (review step 8 
for details on assigning the surface). As you did in step 9, adjust the 
surface settings until you have something you lke. Figure 11.22 shows 
‘one possible combination of settings. 








FIGURE 11.22 Woodatiibute 
settings 


Creating a Poster 


Finally, you'll create a poster to hang on the wall and further dress your set. You 
will use a photo as a texture map to create the poster's contents: 


1. Select Create > Polygon Primitives > Cube > Option Box, and input 
the values in Figure 1123. Click Create 
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2. Move the cube on the Z axis until it's clear ofthe floor plane, as depth, so there would 


p 
shown in Figure 11.24, n 


FIGURE 11.24 Postercubemoved 


3. Assign a new material to the cube, and make it a white Blinn surface. 
Rename the surface posterBackSides. 
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4 In Face mode, select the front faces ofthe cube, as shown in 
Figure 1125, 





FIGURE 11.25 Frontfaces selected 


5. Assign a new Blinn material to the selected faces. Rename the surface 
posterFront. 

6. With the front faces still selected, choose Create UVs > Planar 
Mapping > Option Box from the Polygons menu set. 

7. Set Project From to Z Axis, as shown in Figure 11.26, and click. 
Project. Inthe Perspective view, click off the poster to deselect it. 


FIGURE 11.26 Planar Mapping Option window 


8. Select an image you'd like to have on your poster, and place the image 
in your project directory sourceinages directory. The example image 
used in this tutorial is of the author wearing a Cookie Monster costume. 


9. Click the checkerboard next to the Color attribute in the poster- 
Front surface. Select your image from the sourceimages directory, 
and click Open. 

10. ‘The image loads and appears on the front ofthe poster. I the image 
needs to be rotated, click the place2dTexture tab in the Attribute 
Editor, and use the Rotate Frame slider in the 2d Texture Placement 
Attributes window to rotate it, as shown in Figure 1127. 





FIGURE 11.27 Rotate Frame control 


TI. Select the poster in Object mode, and move it to the side wall, rotat- 
ing ít so its oriented correctly. Figure 11.28 shows the poster in 
place. Wireframe on Shaded and X-Ray Joints have been turned off, 
and the hardware render setting has been reset to default quality. 
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FIGURE 11.28 Pasterhungonthewall 











THE ESSENTIALS AND BEYOND 


An this chapter, you set up an environment for your character to perform in, created new mate- 
rials and assigned them both texture-based and procedural surfaces, and placed props In the 
environment to give ta more natural feeling. In the next chapter, you'll bring your character 
to ife by creating a short animated sequence. 








ADDITIONAL EXERCISES 

P Create some additional props to populate your scene. Define a personality for your character, 
and then think about the kind of things he/she/it would have ina room like this. Would there 
be chairs? A arger table? More wall hangings? What about itte touches, like a flower vase 
or tableware? Adding details to your scene creates richness and texture In the environment 
and tells the viewer something about your character. 

P Several sites on the Interet have premade props and set pleces free for the downloading 
Doa search for “Maya models;” and see what you find. You can also check out sites like 
Turbosquid. comand Creativecrash. com, where there area lot ofmodels aggregated 
for browsing, In addition to .ma and , nb files, Maya can import several other file types- 
“Select Fle > Import to open the Import window, and look in the Fles of Type drop-down to 
seethe fle types Maya can import, Maya can also open , obj files using Fle > Open Scene. 
The „ob format is a standard 30 format that practically every 3D application recognizes- 














CHAPTER 12 


Making It Move: 
Animating Your 
Character 


t's time to bring your character to life. In this chapter, youll do some 
simple animation to get your character moving. The techniques discussed 
represent the basics of creating animation in Autodesk Maya® software. 
Whole books can (and have) been written about animation techniques. The. 
information presented here wil get you off to a good start. 


> Setting up Maya for animation 


> Animating your character. 


Setting Up Maya for Animation 


‘Before you start animating your characte, its a good idea to set up a few options 
‘in Maya that will make animating your character easier and more efficient. 


Setting Key Tangents 


There are as many ways to approach animating a shot as there are anima- 
tors. One common way uses a technique called pose fo pose, in which you 

pose your character on one frame and then create a different pose further 

along the timeline. To make it easier to see the poses as you work on them, 
you set the default out tangents (the curve type that determines how Maya 
moves your character) to Stepped. This tangent type holds the pose you set 
until the playback head reaches the next key, and then the character “pops” 
into the next pose. Set your tangents by following these steps: 


1. Open your file from the preceding chapter, or use Chi2Start.ma. 








2. Click the Animation Preferences buttor 
the interface, as shown in Figure 12.1 





the lower-right corner of 





Figure 12.1 
Animation Preferences 
button location 


3. In the Preferences window, choose Settings > Animation in the 
Categories window. 
4, In the Tangents section, change the Default In Tangent option to 


Linear and Default Out Tangent to Stepped, as shown in Figure 12.2. 
Click the Save button, 





FIGURE 12.2 Defoultinandouttangensset 


Creating a Camera and Turning On the 
Resolution Gate 

When you animate a shot, you always want to animate to camera, so you can- 
pick the strongest pose possible. Having a camera created and the gate turned 
on lets you see exactly what your audience will see: 


1. Choose Create > Cameras > Camera, as shown in Figure 12.3, 





FIGURE 12.3, Geate> Cameras menu 


2. From the view window menus, choose Panels > Perspective > cam- 
eral, as shown in Figure 124. 


FIGURE 12.4 
Selecting the camera window 


3. The view window switches to the cameral view. From the view win- 
dow menu, choose View > Camera Settings > Resolution Gate, as 
shown in Figure 12.5. 





FIGURE 12.5. Tumingon 
the resolution gate 





4. Abox appears inthe view window. Whatever is inside the box 
is within the camera's resolution. Using the view-manipulation. 
tools, move the camera so that your view window looks similar to 
Figure 126. 
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FIGURE 12.6 Shotframed 


Locking Down the Camera 


It's very easy to accidentally move the camera after you have it set up for your 
shot. To prevent that, you will lock down the camera soit stays in the position. 
you've chosen: 


1. Inthe view window, click the Select Camera button. The box in the 
cameral view highlights to indicate that the camera is selected, as 
shown in Figure 12.7 


e: 





FIGURE 12.7 Select Camera button, and bo highlighted 





2. With the camera selected, open the Channel Box window ( 





isnt 
already open), and drag-select all the channels for the camera, as, 
shown in Figure 12.8. 





FIGURE 12. 
Camera channels selected 





3. With the channels selected, rightclick any channel name, 
and choose Lock Selected from the pop-up menu, as shown in 
Figure 12. 


FIGURE 12.5 
Lock Selected option 





youneedto more the 
Camera later, eselet 
the amera andthe 
channel namesas you 
did aie nd then 
— 
Tame and doose 
Unlock Selected, 


Acydeisanyani- 
mate cp whose 
aná matches up toits 
beginning, soit an 
played The 
Simplest example 
— 
— ponite. 
‘ona website More 
‘ophitated amples 
— 
video ganes orsome 
— 
‘maton infestire 
is. 








4, The value fields for the camera's channels turn gray to indicate 
they're locked, as shown in Figure 12.10. The camera is now locked 
down and can't be moved. 


FIGURE 12.10 
Camera channels locked 


Animating Your Character 


A piece of animation goes through several stages from concept to completion. In 
this section, you explore those stages as you create a simple looping animation, 
or cycle, ofthe character doing alittle hopping dance step. 


Creating a Pop-Thru 


‘The first step in animating your character is creating the main poses for your 
action. With the out tangent set to Stepped, your character will appear to “pop” 
from one pose to the next. This action is called a pop-thru for that reason, 
Follow these steps to create a pop-thru: 


1. Before you start posing your character, take a little time and work 


out the main poses with pencil and paper, creating small thumbnail 
sketches, as shown in Figure 12.11. 
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.. Make sure your playback head is on frame 1. In the Perspective view, 
click the model, and press 3 on your keyboard to switch to Smooth 
Proxy view. 


3. The preceding thumbnails suggest that the character's hands are in a 
fist. Either by using the shelf buttons you created or by clicking indi- 
Vidwal joints, form both hands into fists, as shown in Figure 12.12, 
Remember to press s to set a key for each joint as you rotate them 
into position. 





FIGURE 12.12 Finger poses completed 


Still on frame 1, and using the thumbnail sketch as a guide, use the 
charctrl, footCtr1, kneeCtrl, and arn joints to pose your character 
so that it looks like the first thumbnail sketch. When you're finished, 
your pose should look similar to Figure 12.13. 
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6. Goto frame 6, and pose your character like the second thumbnail 
sketch, being sure to set a key for the charctrl, footctrl, kneectrl, 
and arm joints. Your second pose should look something like 
Figure 12.14. 
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FIGURE 12.14 
Second ey pos completed 





7. Goto frame 11, and pose your character like the third thumbnail 
sketch, being sure to set keys as you go. This is the mirror to the. 
pose on frame 1, but it doesn't have tobe exactly the same. Your pose 
should look something like Figure 12.15. 
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FIGURE 12.15 
Third ey pose completed 


8. Goto frame 16, and pose your character like the fourth thumbnail 
sketch, setting keys as you go. Your character should look something 
like Figure 12.16. 
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FIGURE 12.16 
Fourth key pose competed 








9. Click the button atthe right end of the Time Slider, and drag lft to 
shorten the active sequence to 20 frames. To see your key poses in 
action, click the Play Forwards button to the right ofthe timeline. 


Timing the Pop-Thru 


Now that your key poses are done, it’s time to let Maya do some inbetweening 
and get your animation playing smoothly. Inbetweening is where Maya takes the 
keys you've defined and creates the transitional positions between them: 
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FIGURE 12.17 Graphtditormenu 
selection 


3. The Graph Editor window opens. Press a to make all the animation 
tangents visible, and then drag-select over every tangent to select 
them all, as shown in Figure 12.18, 





FIGURE 12.18 Selectingalltangents 


4, Click the Auto Tangents button atthe top ofthe Graph Editor win- 
dow, as shown in Figure 12.19, The tangent lines are now curved. 


Auto Tages utor 


FIGURE 12.19. Au 





Tangent button 


5. Close the Graph Editor window, and click the Play Forwards button to 
see your animation, 


Adding Breakdown Poses 
‘The key poses look good, but when they're inbetweened, you get a result that 
really wasn planned, Instead of kicking his foot forward as he lands, the char- 
acter slides his foot forward after it leaves the ground. To keep this from happen- 
ing, you will add a couple of keys to further define the character's action. These 
additional keys are known as breakdown poses, because they further break down 
the action between the keys, Here are the steps: 


1. Click the Animation Preferences button in the lower-right corner 
of the interface. In the Preferences window that appears, choose 
Settings > Animation from the Categories window, and change the 
default in and out tangents to Auto, as shown in Figure 12.20. Click 
the Save button. 





FIGURE 12.20. Defauttangenttypes changed 








2. Click footctr et, and move the playback head to frame 8, 


3. Press w to select the Mave tool, Move footcertat back so that the 
foot is under the torso, as shown in Figure 12.21, and set akey. You 
may want to work inthe Side or Perspective view to best see where 
the foot is. 


Togetavew setup ite 
Fare 12 chose 
Window > View 
— Two 
Panes Sde Bye. 





FIGURE 12.21 Footeontrol moved 


^. Click footctrlt, and move the playback head to frame 18. 
5. Repeat step 3 for footctrlLt. 


6. Click the Play Forwards button to see the change in your animation. 
The feet now stay back longer and kick forward quickly. 


7. With the playback head on frame 1, click footctrtRt. 
3. Right-click the playback head, and select Copy. 


3. Click frame 3 to move the playback head, and then right-click and. 
choose Paste > Paste. The key information you copied from frame 1 
is now pasted on frame 3. 


10. Move the playback head to frame 11, and cli 


11, Repeat steps 8 and 9 for footctr IL, pasting the copied information 
on frame 13. 


12. Click the Play Forwards button to see your changes. Now the foot 
pushing off the ground stays in contact longer, giving the action. 
more believability. 





Footctritt, 


Polishing the Animation 


Right now, everything in your shot happens atthe same time: the arms go down a 
on the same frame that the leg kicks out, for example. In the real word, things 
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FIGURE 12.22 
selection 


3. The Dope Sheet opens. Drag-select the elbow and wrist keys, as 
shown in Figure 12.23. 





FIGURE 12.23 Ebowand wrist keys selected 








4, Press w to select the Mave tool. 


5. Middle-mouse-click one of the selected keys. A dauble-headed. 
arrow appears. Drag the keys one frame to the right, as shown in. 
Figure 1224. 


FIGURE 12.26 Keysmoved 


6. Click off the keys to deselect them, and then drag-select the wrist keys. 
7. Middle-mouse-click, and drag the wrist keys one more frame to the 


right. 
— 2 8. Clic the Ply Forwards button to see the result of moving the keys: 
‘The arms now have a slightly circular movement, and the wrist 
—— action ends two frames later than when the character lands, lending 
—— more believability to the action. 
— 9. To add the final touches to your motion, select all the controls that 
‘theveryaststepin the have multiple keys on them, and then open the Graph Editor window 
— (Window > Animation Editors > Graph Editor}. 
keys and breakdowns 
Mabel 10. Expand the Graph Editor window until you can see the Pre- and Post- 


‘the ofsetsare done. Infinity cycle buttons, shown in Figure 12,25 
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FIGURE 12.25 Pre-andPostfnity de buttons 
11, Pressa to zoom out to see all your tangents. Then drag-select all your 
keys and tangents. 


12. With all the keys and tangents selected, click the Pre- and Post- 
Infinity cycle buttons, Dotted-line tangents appear, as shown in 
Figure 12.26. 





FIGURE 12.26 Pre- and Postinfinity cydles applied 
The Pre- and Post-Infinity cycles continue your actions prior to and after the 
section of frames you animated. This is handy when you're creating a cycle with 
offsets, because it ensures that the first frame of the sequence matches up with 

the last frame so the cycle is smooth. 








THE ESSENTIALS AND BEYOND 


‘Animation isa time-consuming proces ln thi chapter, you created keys, breakdown, and 
offsets to create the beginning afa cycle. You also employed Pre- and Post-Infinity cycles to 
‘ensure that your action cydles, or loops, correctly. 





ADDITIONAL EXERCISES 


P You can do much more with the animation on this shot. Try animating the head, neck, and 
spine joints. Be sure frames 1 and 21 are the same on any additional animation you create 
so that you cycles smooth and works correctly. 

P What does this motion look ie when you act it out? When animators are trying to work out 
an action, they wil frequently act it out themselves to see how thelr bodies are movin 
Try acting out this action, paying attention to what your body is doing, and add what you 
discover toyour animation. 

>> You can aso videotape youself ora fiend performing this action. Sometimes ts exer 
tofigureout what's gong on if you can look at a video of the action, Animators frequentiy 
use reference footage to break down movement and figure out exactly how to create a 
believable performance. 








CHAPTER 13 


Let There Be Light: 
Lighting Your Shot 


Lighting plays a big part in establishing the feel and mood of a scene. Any 
given scene can be made to look inviting, scary, or any other look youre 
going for simply by the type, number, and intensity of the lights you place in 
the scene. Th basics of lighting are easy to learn and, once mastered, can be 
applied to a variety of scenes. 

> Understanding the three-point lighting system 

> Using the lights 

> Lighting your scene. 


> Performing light linking. 





Understanding the Three-Point Lighting 
System 

‘There are some exceptions, but most scenes are lit withthe three-point lighting 
system. The three-point lighting system isa technique for making sure elements 


of the scene are well lit and stand out from the background. A basic three-point 
lighting setup is shown in Figure 13.1 
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FIGURE 13.1 Three-point lighting setup 
Although any scene can include dozens or even hundreds of lights, each light 
generally falls into one of three categories: 
> Key light 
> Fill light 
> Rim light 


Key Light 

The key light is the main light in a scene and provides most of the illumination 
for the scene element it's lighting. The key light is usually placed to one side 

of the camera and is the brightest light in the scene. Figure 13.2 shows a basic 
scene lit by a key light. 





FIGURE 12.2 Scenelitwithakeylight 


Fill Light 


‘The key light does a good job of illuminating the scene but creates some pretty 
stark shadows. The fil lights jab is to put some light in these areas so the scene 
doesn't look quite so film noir-ish The fill light is usually placed on the oppo- 
site side ofthe camera from the key light, and it’ less intense than the key. 
Figure 13.3 shows the scene with a ill light added. 





FIGURE 12.3. Scanewitfilight added 





Rim Light 
‘The rim light’s job is to help separate the scene elements from the background. 
The rim light is placed above and behind the scene and is usually set at a fairly 


high intensity. Figure 13.4 shows the scene with a rim light added. Figure 13.5, 
shows the Autodesk® Maya scene with the camera and light placements. 





FIGURE 13.4 Scnewithrimlight added 





FIGURE 13.5 UghtsinaMayascene 


Using the Maya Lights 


‘Maya has several light types, each with different properties and uses. There are 
three that are the most versatile, and you'll find yourself using them frequently: 


> Directional light 
> Spot light 
> Point light 


Directional Light 
The best way to think of the directional light is as being like the Sun. The Sun's 
rays travel in all directions, but the Earth is so far away and so small in com- 
parison that when the Sun's light reaches us, the rays are essentially parallel. 
The directional light is similar: it illuminates everything in the scene (unless 
‘you exclude some geometry—more on this later), and the rays travel in parallel. 
‘It doesn’t matter where the light is in the scene; it only matters which direction 
the light is pointing. The directional light icon is shown in Figure 13.6, and its 
effect on the scene is shown in Figure 13. 





FIGURE 13.6 
Directional light icon 








FIGURE 13.7 Directional lightinscene 


Spot Light 

The spot light is just like a spot you'd see used on a stage or movie set. It casts 
light in a given direction and covers a given area; anything outside that area 
isn't illuminated. The rays cast by the light fan out from the light source in a. 
radial pattern. Figure 13.8 shows the spot light icon, and Figure 13.9 shows the 
spot light's effect on the scene. 








FIGURE 13.8 
Spotlight icon 





FIGURE 13.9 Spotlightinscene 


Point Light 
A point light is like a lightbulb, Light emanates from it in all directions, and 
there are no boundaries on the rays' travel. Think ofa point light as a lamp with 


the shade removed. Figure 13.10 shows the point light icon, and Figure 13.11 
shows a scene illuminated by a point light. 


FIGURE 13.10 

















FIGURE 12.11 Pointightincene 


Lighting Your Scene 


It's time to light your scene. In preparation for doing that, youl make sure all 
your scene elements are visible and ready to go. 


Placing Your Lights 
The fist thing to do is make sure all your scene elements are visible, and then 
you can start creating and placing your lights, Follow these steps: 
1. Open your scene from the end ofthe preceding chapter, or use 
chisstart.m. 
2. Select Display > Show > All, as shown in Figure 13.12. 












FIGURE 13.12. Dipl 
Show >All menu item 


3. Choose Create »- Lights > Spot Light, as shown in Figure 13.13. A 
spot light icon is created at the origin. 





FIGURE 13.13. Spetlightmena tem. 


4. With the light still selected, choose Panels > Look Through Selected, 
as shown in Figure 13.14. 








FIGURE 13.14 
Look Trough Selected 
menuitem 


5. The view switches to show what the spot light sees. The circle in the 
middle of the view window is the area the spot light illuminates. 
Using your view-manipulation tools, reorient the view so that it looks 
similar to Figure 13.15. This is your key light. 





FIGURE 13.15 Keylightplaced 





€. Choose Create » Lights > Point Light, a shown in Figure 13.16, 
A point light is created at the origin. This is your fill light. 





FIGURE 13.16 Point lightmenu tem 


7. Move the light so it's to the left side of the camera and slightly above 
it, as shown in Figure 13.17. 


FIGURE 13.17 Filightplaced 


8. Create another spot light. Using Look Through Selected as you did 
with the key light, place it above and behind your character for a rim 
light. Figure 13.18 shows the view from the spot light's perspective. 


Your main lights are now in place. In the next section, you set the intensity of 
the lights so the scene is lit well. 





FIGURE 13.12. Rimlightplaced 


Setting the Intensity of Your Lights 


Each light will have a different intensity depending on the role it's playing in 
lighting the scene. Typically, the key light is the brightest, withthe fll and rim 
being somewhat less intense, Follow these steps to set the light intensity: 


1. Switch to the Perspective view, and move the view so you can see all 
three light icons, as shown in Figure 13.19. 
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2. Click each light, and change its name in the Channel Box. Use the. 
names keyLight, fftLLight, and rimLight, 





3. Select #/ULLight. In the Attribute Buitor, click the fillLightShape 
tab. Open the Point Light Attributes section, and deselect Iluminates 
By Default as shown in Figure 13:20. Doing so turns off ff UL ight. 


FIGURE 13.20 Tuningoffthe 
flight 
4, Repeat step 3 for rinLight. 


5. keyLight is now the only ight illuminating the scene, Select the 
camera view. From the Rendering menu set, select Render > IPR 
Render Current Frame, as shown in Figure 13.21. 





FIGURE 13.21 
IPR Render Current Frame 
menu item 





6. When the Select A Region To Begin Tuning prompt appears in the 
Render View window, drag a selection box around your character and 
some of the background, as shown in Figure 13.22. 


10, 





FIGURE 13.22 IPRrender with character selected 


With the Render View window visible, adjust the Intensity setting 
for the light in the Attribute Editor until the scene is well lit but not 
overly bright. The setting used for Figure 13.22 is approximately 1.4. 


Select fiULLight, and recheck Iluminates By Default in the Attribute 
Editor. The Render View window should immediately show fiUlLight 
illuminating the scene. Adjust the intensity level to fill in the shadow 
areas on the screen-left side of the character. An intensity of about 
0275 works well 


Repeat step 8 with rinL ight. An intensity of about 0.6 for this scene 
works well 
In the Render View window, click the Render Current Frame button, 


shown in Figure 13.23. A rendered frame of your scene replaces the 
IPR render in the window. 





— 





FIGURE 13.23 Render Curent Frame butte 
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Casting Shadows 


Currently, your lights don't cast shadows. The next step is to turn on one of the 
two shadow options that Maya offers for one or more of the lights in your scene: 


> Depth: map shadows use a map (similar tothe texture map you created 
earlier in the book) to create shadows. 

> Ray trace shadows mean the light rays coming from the lights in 
the scene are tracked, and shadows are created when the rays strike 
an object. 

Follow these steps to create shadows using the depth map option: 

1. Select keyLight, and scroll down in the Attribute Editor to the. 
Shadows section. Click the arrow next to Shadows to open the sec- 
tion (f it's not already open), and scroll down to Depth Map Shadow 
Attributes. 

2. Click the Use Depth Map Shadows check box, and set the Resolution 
102048, as shown in Figure 13.24. 


FIGURE 13.24 Depthmap shadow settings 


3. Click the Render Current Frame button (to the left of the IPR but- 
ton). A single frame renders, showing the shadow created by the 
depth map, as shown in Figure 13.25. 





FIGURE 13.25 Renderwithashadow 


4, The shadow is currently pretty hard-edged. To soften the edges of 
the shadow areas, change the Filter Size setting under Depth Map 
Shadow Attributes toa higher number. Figure 13.26 shows a shadow 
with a Filter Size setting of 10. 








FIGURE 13.26 Shadowwi 





higher Filter Size setting 


5. Add shadows to F#ULLight and rimLight, ifyou like. 








Performing Light Linking 


One of the great things about lighting in a CG environment is that lights don't 
have to behave as they do in the real world. As you've seen, lights don't neces- 
sarily have to cast shadows. You can set negative values ona light and actually 
remove illumination from the scene. Another option is to have a light illuminate 
specific objects in a scene without illuminating others. In Maya, this process is 
called light linking. 

In the following steps, you'll see how to unlink a light from an object in the 


1, Figure 13.27 shows the still-life scene from earlier in the chapter, lit 
by a single spot light. 








FIGURE 13.27 Allcene element lit 


2. To access light linking, in the Rendering menu set choose Lighting 
Shading > Light Linking Editor > Light-Centric as shown in 
Figure 13.28. 





FIGURE 13.28 Light Linking Editor 
menuitem 


‘The Relationship Editor window opens with the scene lights in the 
left column and the scene elements in the right column. By clicking 
a light to select it, you can see the elements in the scene that light 
illuminates (see Figure 13.29). 





FIGURE 13.29 Relationship Editor 
with ight selecte 





i. To remove an object from a light's influence, hold down Command/ 
Ctrl and click the object. Figure 13.30 shows the Relationship Editor 
with the sphere removed from the spot light’ influence. 





FIGURE 13.30 Sphere unlinked from 
the spt ight 








¶ The light no longer illuminates the sphere, as Figure 13.31 shows. 





FIGURE 13.31 Thesphereisnolangertt. 


THE ESSENTIALS AND BEYOND 


Inthiscapter alit yoursceneandleameda little about the three-point lighting system, a 
standard arrangement for many scenes in movies and games. You akso discovered that although 

sina environment can behave lke lights in the real world, they're also capable of things 
that real-world lights simply car" 














ADDITIONAL EXERCISES 


> Tryseting negative values on a light in your scene to see the result. Negative values remove 
light froma scene and are often used In areas that are over-it and meed to be a bit darker 

>> Add some additional lights to better llaminate the set as a whole. Use the light inking 
technique to ep from over luminating your character 

lights an also be Incorporated into set elements For example, you can create a simple 
Night fixture and put a light inside It to luminate the image on the wall or create 
(or the tabletop with a point ight inside to suggest the flame. 

D> Lights ke any other objects in a scene, can be animated. Try putting a fourth light in the 
“scene with a very low intensity and animating ts translate values to create a moving-light 
effe 















CHAPTER 14 


Rendering and 
Compositing Your 
Scene 


Now that your animation is complet, it's time to render out the scene 
and put together a move ile that you can play on your computer, ad onto. 
your mobile device, or share on the Web, In this chapter, you'll generate final 
frames from the animation you created and do some simple compositing to 
‘urn those rendered frames into a movie file. 


> Making 2D images out of 30 scenes 


> Performing compositing 


Making 2D Images Out of 3D Scenes 


Although you've been working in a 3D environment, eventually you have 
to output your work as 2D images. Even 3D stereoscopic movies use two 
sets of 2D images per frame to achieve the 3D effect This section takes you 
through preparing for and rendering your final frames. 





Smoothing Your Model 


‘Throughout producing your shot, you've been working with a low-polygon 
‘model. As you probably noticed in your test renders in Chapter 13, "Let There 
Be Light: Lighting Your Shot," the character looks kind of blocky and chunky. 
Before you do your final render, you want to smooth out the character so it 
looks nice and rounded: 





1, Open your scene file from the end of Chapter 13, or open Chl4start na. 


2. Click the character mesh, and, in the Polygons menu set, choose 
‘Mesh > Smooth > Option Box, as shown in Figure 141. 





FIGURE 14.1 Selecting 
‘the Mesh > Smooth option 


3. The Smooth Options window opens, as shown in Figure 14.2. Under 
Exponential Controls, set Division Levels to 2, and click Smooth. 


FIGURE 14.2 Smooth Options window 


4. The model's geometry becomes more detailed. Click the Rendering 
shelf tab, and then click the Render Current Frame button, shown in 
Figure 14.3, to render atest frame and see the smoothed version of 
your model, as shown in Figure 14.4 





ender Curt Fame btn 


FIGURE 14.3 Rendering 
ateitfame 





FIGURE 14.6 M 





Setting Your Render Preferences 


Before you render your scene, you need to check your render settings to make 
sure the frames you get are usable, the right size, and the right format: 


11. Choose Window > Rendering Editors > Render Settings, as shown 
in Figure 14.5. 





FIGURE 14.5. Selecting the Render 
Settings menu option 









2. The Render Settings window opens. Click the Common tab, shown in 
Figure 146. 





FIGURE 14.6 The 
windows Common tab 








3. You need to address several settings on this tab. In the File Output 
section, type the name you want to use for your image files in the 
File Name Prefix field. Any name that makes sense to you is fine, and 
shorter is better. 

4. In the Image Format list box, switch the file type to Targa. 

5. In the Frame/Animation Ext field select nametext. 

6. In the Frame Padding field, set the number to 2. All these changes 
are shown in Figure 147. 


7. In the Frame Range section, set End Frame to 20, as shown in 
Figure 14.8. 
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¶. In the Renderable Cameras section, set Renderable Camera to cam- 
eral, and make sure Alpha Channel (Mask) isn't selected, as shown in 
Figure 145. 


FIGURE 14.9 Renderable 
Cameras section 
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9. Click the Maya Software tab. In the Anti-Aliasing Quality section, set 
Quality to Production Quality, as shown in Figure 14.10. Click the. 
Close button. 


FIGURE 14.10 AntiAliasing Quality 
section 


Run 





g a Batch Render 


With all your settings in lace, it's time to let your Autodesk® Maya® software 
‘generate the final frames you'll use to create your movie file, Follow these steps 
to run the batch render: 


1. In the Rendering menu set, choose Render > Batch Render > 
Option Bos, as shown in Figure 14.11. 





FIGURE 14.11 
Selecting the Batch Render 
option 


2. The Batch Render Animation window opens, as shown in Figure 14.12. 
Make sure Use AIl Available Processors is selected, and then click the 
Batch Render and Close button. 


FIGURE 14.12 BatehRender 
Animation window 


3. The render process begins. You can track the progress of the render 
in the message window at the lower right of the interface window, as 
shown in Figure 14.13. 


FIGURE 14.13 Renderprogress 


4. When the render is complete, you see the message shown in 
Figure 14.14. With all your frames rendered, it's time to put your 
movie file together. 


FIGURE 14.14. Thelendering Completed message 


Finding Your Frames 


When you render your frames, Maya automatically puts them into the images 
directory ofthe project directory your scene is in. You can verify that your 
frames are in the images directory by going to your documents directory and 
then navigating to maya > projects, selecting the project directory your scene 
is using, and navigating to the images directory. 


Performing Compositing 


Compositing is a deep and complex subject, beyond the scope of this book. 
Generally speaking, compositing refers to taking individually rendered scene ele- 
ments and combining them into a finished image. For our purposes, compositing 
means taking individual rendered frames and turning them into a movie file. 








Compositing Your Frames 


‘This procedure uses MPEG Streamclip to composite the rendered frames. MPEG 
Streamclip isa freeware application that works on both Mac and Windows com- 
puters. It's available for download at ww. squared5. con/. Follow these steps to 
perform the compositing: 


1 Download, install, and launch MPEG Streamclip. The interface is 
shown in Figure 14.15. 





FIGURE 14.15 MPEGStreamdip interface 


2. Choose File > Open Files, as shown in Figure 14.16. 





FIGURE 14.16 
Open Files menuitem 





3. The Open Files window opens. Change the drop-down lis at the bot- 
tom of the window to All Files. Navigate to the images directory for 
your project, and selec all the sequentially numbered images in the 
directory, as shown in Figure 14.17. Click the Open button. 





FIGURE 14.17 Selecting the rendered images 


4, You may see a ile Open Error: Unrecognized File Type alert window. 
Click the Open Anyway button, shown in Figure 14.18. 





a 








FIGURE 16.18 Aertwindow 


5. The frame sequence loads into MPEG Streamclip. To see à play- 
back of your sequence, click one of the playback buttons, shown in 
Figure 14.19. 








Payback buttons 
FIGURE 14.19 Playback button locations 


6. Choose File > Export To QuickTime, as shown in Figure 14.20. 
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FIGURE 14.20 ExportTo QuidTime menu item 


7. The Movie Exporter window opens. Set Compression to H.264, 
Quality to 100%, and Frame Rate to 15 fps, as shown in Figure 14.21. 
Click the Make Movie button. 








FIGURE 14.21 Movie porter window settings 


3. The Create New MOV File window opens. Type in a name for your 





‘movie, and select a location for the movie to be saved to, as shown in 
igure 14.22. The desktop is often a good choice, because it makes 
the movie easy to find. Click the Save button, 





=æ 


FIGURE 14.22 Create New MOV File window 


9. An Export Preview window opens briefly as MPEG Streamclip 
compiles the movie. When the window closes, your clip is ready for 
viewing. Navigate to the location where you saved the file, and open 


itin your player of choice. 





igure 14.23 shows the movie opened 


in QuickTime Player 7. Click Play, and enjoy the results of all your 


hard work! 








FIGURE 14.23 MOVleina movie player 





Using Other Compositing Options 


Any software that can create movie files out of individual images can be used to 
composite rendered frames. Some of these options are listed here: 


QuickTime 7 Pro An upgrade from the QuickTime Player, QuickTime 7 Pro 
is available from the Apple website and is a handy, simple-to-use compositing 
tool. Creating a movie in QuickTime 7 Pro is similar to the process you used in 
MPEG Streamclip. It runs about $30 and is well worth the money. 


After Effects A leading compositing tool published by Adobe, After Effects 
can do simple composites as well as complex effects. It handles multiple com- 
posite layers well and allows you to apply effects and make changes to various 
aspects of your frames. The learning curve is initially pretty steep, but it's good 
software to know. 


Final Cut/Premiere Apple's Final Cut (Mac) and Adobe Premiere (PC) are 
video-editing programs, but they're both capable of loading frame sequences 
and exporting movie files. Using one of these packages to do a simple composite 
as you just did is a bit of overkill, but if you know the software and have it avail- 
able, it's an option. 


THE ESSENTIALS AND BEYOND 


An this chapter, you created the final verson of your character by smoothing the low-resolution 
mesh, rendered your final frames, and composited the frames into a playable movie file. Your 
project is complete! 


ADDITIONAL EXERCISES 


P When you applied the smoothing to your character, Maya created a smoothing node at the 
top of the input stack for the mesh. If you id the model and go to the Channel Box, t's 
listed as plySmoothFac under the Inputs list. Click polySmoothace, and the node's chan- 
nels appear. The Divisions channel is set to 2, the number of divisions you inputted earlier 
inthe chapter. To return your model to lts low-resolution state, change 2 to O, Divisions can 
be set as high as 4, although 2 is usually sufficient for a good-looking model- 

>> Try rendering yourscene again with different fle type selected forthe individual frames, 
and compare the fle sizes and image quality. Targa is a good all-around choice, but some- 
times a PNG file or even a JPEG might bea better choice for your project. 










APPENDIX A 


Autodesk” Maya” 
2014 Certification 


Autodesk® certifications are industry-recognized credentials that can 
help you succeed in your career providing benefits to both you and your 
employer. Getting certified is a reliable validation of skills and knowledge, 
and it can lea to accelerated professional development, improved productiv- 
ity, and enhanced credibility. 

This Autodesk Official Press book can be an effective component of your 
exam preparation for the Autodesk Maya 2014 Certified Professional exam. 
Autodesk highly recommends (and we agre!) that you schedule regular 
time to prepare; review the most current exam preparation roadmap avail 
able at www. autodesk, concerti fication; use this book; take a class at an 
‘Authorized Training Center (find ATCs near you here: www. autodesk.con/ ate); 
and use a variety of resources to prepare for your certification, including 
plenty of actual hands-on experience. 

‘To help you focus your studies onthe skills you need for this exam, the 
following table shows objectives that could potentially appear on an exam 
and in what chapter you can find information on that topic—and when you 
o to that chapter, youl find certification icons like the one in the mar- 
gin here. This book gives you a foundation for the basic objectives covered 
in the exam, but you'll need further study and hands-on practice to learn 
the remaining objectives and complete and pass the Professional exam. 

For further study, see Mastering Aufodesk Maya 20H (ww sybex .con/ go/ 
masteringsaya2014). 

Please refer to wnw.autodesk.con/certi fication for the most current 
exam roadmap and objectives 

Good luck preparing for your certification! 
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Note to the reader: Throughout this index baldfaced page numbers indicate primary discussions ofa topic. 


talicized page numbers indicate illustrations. 


NUMERALS 


2D images, from 3D scenes, 255-261 
2D space, UV space for, 117 


A 


Adobe Photoshop 
for color map, 28 
for texture mapping, 126,127 
Adobe Premiere, 266 
After Effects, 266 
Alpha Channel (Mask), 259 
animation 
ofbouncing bal, 14-24 
ofcharacter, 226-235 
breakdown poses, 231-232 
polishing, 233-235 
Pop-thru, 226-230 
keyframes for, 21-24 
playblast creation, 31-34 
principes, 28-31 
realistic, 233 
setup for, 221-226 
Animation menu set, MA 
Skeleton 
IK Handle Tool, Option Bar, 187 
Joint Tool, 150 
Skin, Bind Skin, Smooth Bind, Option Box, 168 
Animation Preferences, 222 
Apple Final Cut, 266 


edge loops, 59 


extruding, 50 
Joint chains for, 187-162, 160 
UV for, 121 
Assign New Material window, 15,215 
Attribute Editor, 11, 180 
for light, lluminates By Default, 249 
loading color map in, 131 
shader ame change n, 113, 14 
for texture, 216 
AVi movie, 31 


Backface Culling setting, 80 
ball creating, 19-21, 27 
Batch Render Animation window, 260 
batch rendering, 260-261, 267 
bending, geometry to support, 91-85, 
Blend Shape window, 15 
blend shapes, 135-137 
applying to base model, 146 
for character face, 139-143 
interface, 144-146 
names for, 141 
and skeleton, ordering, 135-136 
bones. See also joints 
large end of geometry, 166 
bouncing ball animation of, 18-24 
bu modeling af character, 45-66 
breakdown poses, 2391-232 
breaking down movement, reference animation 
footage for, 236 
brush icon, for painting weights, 179 





c 


creating, 222-223, 
locking down, 224-226,226 
(Camera Settings menu, 18 
amera window, view manipulation tools, 224 
cameral view, 223 
casting shadows, 250-251, 257 
chains, See joint chains 
(Channel Bor, 4,41 
after deleting modeling history, 107, 
Inputs, 106 
Channel Box/Layer Editor, 8, 8 
stretch values, 30 
channels for camera, selecting, 225 
character. See aso joint chains 
adding eyeballs, 100-102 
animation of, 226-235 
breakdown poses, 231-232 
polishing, 233-235 
pop-thru, 226-230 
applying color map, 128-132 
bax modeling of, 45-66 
controls setup for; 198-199 
connecting, 199 
debormers, creating, 137-13 
edge loops for bending, 91-95 
mirroring, 102-105 
model clean-up, 96-97 
Position, positive Z axis and, 1085 
Positioning for rigging, 88-100 
refining geometry, 55-56 
shaping, 65-66. 
clavicle joint, connecting with spine jit, 167,167 
clearing modeling history, 106-107, 137 
closing windows, 10 
‘olor, 109. Sez also surfacing 
Colar History window, 112, 115 
color map 
applying to character, 128-132 
creating, 126-128 


loading in Attribute Editor, 131 
in Photoshop, 128 
Combine menu item, 87 
commands, repeating, 108 
Common Material Attributes, 112 
compositing, 261-266 
frames, 262-265 
compression for movie export, 284 
connecting joint chains, 165-167 
Constrain menu, Pole Vector, 195 
constraining movement to one axis, 7 
controls setup 
for character, 198-199 
connecting, 199 
connecting IK chains to handle, 192-193 
creating external handle, 190-192 
for legs, 186-196 
for torso, 196-197 
connecting, 197-198 
Corl Painter, for texture mapping, 126 
Create menu 
Cameras, Camera, 222, 228 
Lights, Spot Light, 245 
Locator, 194,194 
NURBS Primitives 
Circle, 190 
Interactive Creation, 190, 190-191, 
Polygon Primitives 
Cube, Option Bax, 42, 207. 
Cylinder, Option Bor, 213 
Interactive Creation, 19 
Plane, Option Box, 206 
Sphere, 7,20 
Create New MOV File window, 265 
Create Polygon Sphere menu choice, 101 
Create Render Node window, 128, 129, 208, 215, 215 
crosshair cursor, 188 
cube, as starting point for model, 42, 43 
Custom Polygon Display Options window, 80 
custom shelves, creating, 199-203 
cycle in animation, 22, 226 
olindrical projection, 134 





D 


default Maya windows, 3 
default UV layout, 118 
deformations, adding geometry for, 91-95 
deformers 
creating for character, 137-143 
joint influence on, 173-174 
order of, 135-136 
deleting 
edges, 70 
faces, 55,56 
history, 106-107, 137 
depth map shadows, 250 
details, adding, 80-88 
direction changes, breaking tangents for fast, 
26-28 
rectional light, 241, 242. 
rectories for projects, 15 
for rendered image, 261 
Dope Sheet, 233 
downloading, reference images, 39 
duplicating, 108 





E 


tar, extruding and sealing polygon for, 84, 84-85 
edge loops, 56-59, 58 59, 69-79 
adding for elbow, 92 
around eye socket, 78 
building. 72-79 
for face, 70 
edges, 36,36 
adjusting 0-88 
deleting, 70 
selecting, 60,63, 64 
setting points, 62 
Edit menu 
Delete By Type, History, 107 
Duplicate Special, 108 
elbow 
edge oops for, 


joint weight changes, 177-180, 79 

unpainted vs. painted verts, 180 
environment. See rooms 
Esc, to stop playback, 24 
exiting Insert Edge Loop tool, 78 
Export Preview window, 265, 
exporting UV layout image, 125 
external control handle, creating, 190-192 
extruding 

arm, 50 

eye socket, 78,78 

faces 3-45. 

fingers SI-S5, 52,59 

foot 48 

hand, 57 

legs dr 

nose, 81,42 

torso, 46 
eye socket 

edge loops for, 136, 197 

extruding, 78,78 
eyeballs 

adding, 100-102 

changing surface, 115, 116 

creating second, 108 

parenting to skeleton, 170-171 
eyebrows 

blends for, 43 

creating, 86-88, 87 


F 


face of character 
blend shapes for, 135-143 
deformer planning, 138 
edge loops for, 70 

Pace selection mode, 78 

faces, 38, 38. See also polygons 
extruding, 43-45 
scaling, 46 
selecting single, 47 

fle management, 15-18 


File mens ardvare texturing turing on, 210 
Export To QuickTime, 264. head 
New Scene, 15,39 Joint for, 151 
Open Files, 262 Parenting eyes to, 170-171 
Project Window, 16 Help files, 2 
Save Scene, 21 hiding floor and walls, 213,228 
Pile Open Error: Unrecognized File Type alert hip, connecting with pelvis joint, 165-166 
window, 263 history, deleting, 106-107, 137 
Ail igh, 238, 239, 246, Hotbox, 9, 9 
turing of 248 Hypershade window, 109-114, 110 
Final Cut (Apple), 266, 
fingers 
edge loops for, 94 1 


extruding, 51-55, 52, 68 
joints for, 158-159, 159 

FK (forvard kinematics), 185 

Flip UVs Options window, 127 

follow-thru, 233 

foot, extruding. 48 

forward kinematics (FK), 185 

four-view window, 

Frame padding, 259 

frames, compositing, 262-265 

Freeze Transformations command, 100, 191 


icon fonts, for controls, 208, 

IK (inverse kinematics), 156, 186 

IK inverse kinematics) chains 
Connecting to control handle, 192-193 
creating, 186-189 

IK Handle Tool, 187 

illumination, removing, 252 

Image Center Z value, 40 

importing 
PSD File, 128 
reference images, 9,39 


for walls, 207 
in tangents, Auto setting, 231 
inbetweening, 230 
é Insert Edge Loop tool, 56-59, 57,77 
ET 
geometry adding for deformations, 81-95 intensity of lighting, 247-249 
(GIMP (GNU Image Manipulation Program), for Interactive Creation, 101, 206 
texture mapping, 126, turning off, 19 
Granite attribute, settings, 216 Interactive Normalize Weights, 178 
Graph Editor interpolation, 21 
movement in, 24-28 tangents for, 24 
Translate Y in, 25 inverse kinematics (IK), 156,186 


grayscale surface, 174 


J 


H joint chains, 148-162 
- for arm, 157-182 
extruding 51 connecting, 165-167 


joints for, 158 for leg, 154-156 


‘mirroring, 162-163, 164 
viewing, 186 

joints. See aso weighting joints 
connecting to model, 168-171 
how they work, MT. 
influence on deformers, 173-174 
names for, 153 
parenting, 166 
system setup, 147 

JPEG file, 267 


Keep Faces Together option, 43, 53 
key light, 238,239 





inverse (1K), 156, 186 


L 


lambert surface creating, 10,111 
large end of bone geometry, 166 
kgs 

controls setup, 186-196 

edge loops for, 59, 99 

extruding, 47 

joint chains for, 154-156 
lighting, 237 

casting shadows, 250-251, 251 

intensity of, 247-249 

linking, 252-253 

Maya lights, 241-243 

negative values on, 252 

placing, 244-246 

switching between, 247 

three-point, 238, 238-240 
linking lighting, 252-253 
low-resolution render, 31 


Maintain Max Influences setting 174 
manipulating objects, 5-8 
manipulator handles, enlarging or reducing, 7 
marking meno, 9,9, 114-116 
Assign New Material, 114, 114 
for table, 215 
Eden 
in UV Editor 122 
Max Influences setting, 171, 174 
Maya Embedded Language (MEL) script, 102-103 
Maya interface, 2 
range slider, 4,4 
shelves, 5,5 
time slider, 3, 3 
playback head, 22 
Toolbox window, 4, 4 
ViewCube, 6-7,7 
p 
windows, 8-10 
Maya lights, 241-243 
Maya Preferences window, 10 
MEL. See Maya Embedded Language (MEL) script 
MEL window, 109, 103 
memory, for texture map display, 132 
merge threshold, for Mirror function, 105 
Merge Vertices Options window, 96,97 
Mirror Joint Options window, variable 
names in, 163 
Mirror Options window, 104 
Mirror Skin Weights Options window, 183-184, 184 
mirroring 
Joint chains, 162-163, 164 
model, 102-105 
troubleshooting, 108 
model building, 37-38 
bax modeling of character, 45-66 
clearing history, 137 
connecting joints to, 168-171 
cube, 42,43 
duplicating, 139, 140, 142 
mirroring, 102-105 
smoothing, 256-257 


modeling tools, 3845, 
Modify menu, Freeze Transformations, 191, 
195,197 
for walls, 207 
mouth 
blend shapes for, 139, 143 
edge loops for, 76-77, 137 
extruding interior of 78 
surface for, 133 
‘Move Pivot tool, 98-100 
Move tool, 7,27, 21,98 
for positioning joints, 152 
movement, in Graph Editor, 24-28 
Movie Exporter window, 264,265 
movie file, rendering, 260 
movie player, 266 
moving 
UV shell, 120 
views, 5-8 


forarm chain joints, 161 
for joints, 153 
for legs, 154-155 

for lights, 247 

for projects, 16 

for script button, 202 

for shelves, 199 

variables for, 163-164 
neck 

edge loops for, 94 

joint for, 151 
New Shelf menu, 199 
Ngons, 38, 38 

Split Polygon tool to breakup, 72 
Normalize Weights setting, 178 
nose, extruding, 81, 42 
NURBS Primitives 

circle, 190-192, 197, 198 

creating, 196 
Interactive Creation, 290, 190-191 








Object mode, 98 
objets 
changing size, T 
lights on specific, 252-253, 254 
manipulating, 5-8 
otisetting, 234 
‘Open Piles window, 269, 263 
opening Project window, 16 
Option boxes, 10, 10 
orthographic views, 219 
out tangents, 221 
Auto setting, 231 
 Outliner window, 247 
overlap, 233 


P 


Paint Skin Weights tool, 174, 174 
Add operation, 175, 175 
Replace operation, 176,176 
panning view, 5 
parenting joints, 166 
pelvis joint 
connecting control, 197-198. 
connecting with hip joint, 165-166 
 Persp/UV Texture Editor window preset, 118 
Perspective view, 2, 40,88, 216 
for cube bottom, 44, 44 
Shading, Haráware Texturing, 131 
Photoshop 
for color map, 128 
for texture mapping, 126, 127 
Pivot point Move tool, 193 
Planar Mapping Options window, 179, 119, 218 
Playback buttons, 264 
playback, Esc to stop, 24 
playblast, creating, 1-34 
Playblast Options window, 32 
PNG file, 267 
point ight, 203 244, 246 
Pole vector constraints, for rigging. 194, 194-196 
Foly Count Heads-Up Display, 89 


polygon cube, 86 
Polygon Cube Options window, 42,42 
Polygon Cylinder Options window, 213 
Polygon Plane Options window, 206,206 
polygon sphere. 
for ball, 19 
creating, T 
radius f 20 
Polygon Sphere Options window, 20, 20 
polygon view, and smooth proxy view, 88 
polygons, 35-36 
adjusting, 80-38 
custom, 80 
Ngons, 38,38 
quads 37.37 
Polygons menu set, 71 
Create UVs, Planar Mapping, Option Bar, 
me 
Edit Mesh 
Delete Edge/Vertex, 60, 68, 71. 
Extrude, 4, 45 
Insert Edge Loop tool, 86-58, 57,77 
Keep Faces Together, 43, 53 
Merge, 97 
Option Bax, 96 
Pip, 123 
Mesh, Smooth, Option Box, 256 
polys, 35. Sez also polygons 
pop-thro, 226-220 
timing, 290-291 
pose to pose technique, 221. 
positioning characters, for rigging, 98-100 
Post-Infinity cycle button, 235 
poster 217-210, 219 
Pre-nfnty cycle button, 235 
Preferences window, 10 
Settings, Animation, Tangent, 222 
Premiere (Adobe), 266 
project directory, 15 
for rendered image, 261 
Project window, opening, 16 
projection manipulator, 120 
projects, names for, 16 
props, 213-219 





PSD File, importing, 128 
Python, 103 


Q 

quads, 37,37 
QuickTime, 31 
QuickTime 7 Pro, 266 


radius of polygon sphere, 20 
range slider, 4,4 
ray trace shadows, 250 
realistic animation, 233 
reference animation footage, 236 
reference images, 39 
moving, 41 
Relationship Editor window, 253, 253 
‘Render Settings window, Common tab, 258 
Render View window, Select A Region To Begin 
Turning prompt, 248, 249 
Renderer menu, High Quality Rendering, 216 
tendering 
batch, 260-261, 261 
setting preferences, 257-260 
Rendering menu set, Render 
Batch Render, Option Box, 260 
IPR Render Current Frame, 248 
‘repeating commands, 108 
resolution gate, turning on, 18-19, 222-223 
rigging 
basic concepts, 185-186 
character positioning for, 98-100 
deleting history before, 106 
external control handle creation, 190-192 
oa of, 203 
Pole vector constraints for, 194, 194-196 
torso control setup, 196-197 
tim light, 240,240,247 
rooms, 205-219 
foor and walls, 206-207 
hiding 213 


textures, 28-212 

visibility, 214 
props, 213-219 

Poster, 217-219, 219 
table, 213-216, 214 

Rotate Prame control, 219 

Rotate tool, 7 

Rotation Plane solver, 188 


Save To File, for playblast, 32-33 
Scale tool, 7 
scaling, UV shell, 120 
scene-file management, 15-18 
scenes. Sae rooms 
Script Editor window, 200-203 
clearing history, 207 
Save Seript To Shelf button, 202 
selected objects, zooming in to view, 6 
selecting 
edges, 60 
front faces, 218 
skeleton and mesh, 168 
UV shell 120,123 
views, 18-18 
shaders, 109 
creating, marking menu for, 14-116 
Shading menu, X-Ray, 65 
shadows 
casting, 250-251, 257 
softening edges, 251 
— characters, 65-66 
shell, 120, 
shelves, 5,5 
creating custom, 199-208 
shoulder, edge loops for, 92 
Show menu 
Grid, 98 
Polygons, 186, 290,190 
Single-Chain solver, 188 
single-view window, 3 
p 
of manipulator handles, 7 





of object, changing, 7 
“skeleton, 148 Sae also joint chains 
and blend shapes, ordering, 135-138 
completed, 167 
Parenting eyes to, 170-171 
skinning, 168 
Smooth Bind, 168-171 
Options settings, 169 
‘Smooth Options window, 256, 256 
‘smooth pry view, and polygon view, 8 
Solid Brush profile, 178 
speed, of bouncing ball, 24 
sphere. See polygon sphere 
sine 
connecting with clavicle joint, 166, 167 
joint chain for, 148-152 
spline tangents, adjusting, 25-26 
“Split Polygon tool, 60-64 
to break up Ngons, 72 
menu, 6t 
reactivating, 73 
settings, 6 
Settings window, 72 
spot light, 242,243 
squash technique, 28-29 
stopping playback, Ese key for, 24 
stretch technique, 29-31 
subdirectories, 17 
surfaces 
applying additional, 132-134 
creating, 109-116 
for eyeball, 115, 176 
UV layout, 17-126 
surfacing, 109 
symmetrical object, modeling one halí, 55-56 


T 


‘able, 213-216, 214 
‘tangents 
adjusting spline, 25-26 
breaking for fast direction changes, 26-28 
for interpolation, 24 
selectingall, 237 


Targa files, 259 
texture maps, 109, 117, 126-134 
selecting, 209 
troubleshooting, 132 
textures, for flor and walls, 208-212, 212 
— fle extension, 259 
three-point lighting 238, 238-240 
threshold, for merging vertices, 97 
thumb, 54, 54 
thumbnails, 227 
tilesble textures, 208 
ling number for texture, 210, 
time slider, 3,3 
playback head, 22 
timing, pop-thru, 230-231 
Tool Settings window, 10 
Current Solver, 187 
Lock button, 182 
Toolbox window, 4, 4 
torso 
connecting control, 197-198 
edge loops for, 95 
extruding, 46 
oint chain for, 152 
setting up rigging control, 196-197 
andate Y, 25 
tangent for, 25 
triangles (tris), 38 
troubleshooting 
mirroring, 106, 108 
texture map appearance, 132 
Tumble tool,5 


u 


UV Editor, marking menu in, 122 
UV layout, 117-126 
exporting image, 125 
UV projections 
completed, 125 
types, 134 
UV shell, 120, 123 





UV Snapshot menu, 125 
UV Snapshot window, 126,126 
UV space, 117, 117 

revise, 122 


v 


variables, for names, 163-164 
vertex mode, 82 
vertices, 35, 36 
adjusting, 65, 65-66, 66, 80-88 
aligning to 0 (zero) point on X axis, 102 
in blend shape, 140, 141 
joints and, T 
numbers assigned to, 136 
removing extra, 96 
view manipulation tool, 224 
View mena 
Camera Settings, Resolution Cate, 18 
Shading, Wireframe on Shaded, 70 
view planes, setting up, 39-41 
view window, 223 
presets, 118 
ViewCube, 67,7 
forjoint chain, 18, 148 
moving, 5-5 
selecting, 18-19 
visible objects, zooming in to view, 6 


w 


Web, search for tileable textures, 208 
Webdings, for controls, 203 
weighting joints, 173 

adjustments, 174-184 

displaying, 174 

importance of, 173-174 

locking, 18, 182 

mirroring, 183-184 

Painting weights, 176-183, 177 

strategies for, 175 


Window menu 
Animation Editors 
Blend Shape, MS. 
Dope Sheet, 233 
Graph Editor, 24,230, 207 
Outliner, 247 
Plast, Option Bar, 32 
Rendering Editors 
 Hypershade, 109, 170 
Render Settings, 257 
Settings/Preferences, Preferences, 10 
windows, 8-10 
closing, 10 
Wingdings, for controls 203 
Wood attribute, settings, 276 


edge loops for, 93 
Painting verts, 141 


X 


Xaxis aligning vertices to0 zero) point, 102 
X-Ray mode, 101, 149, 149 

for points in polygon, setting, 73 
X-Ray shading, 65 


avoming views, 6 


